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ABSTRACT 
This report s ta tes the de ta i l s of the research about 
qual i ty and productivity improvement pract ices of Hong 
Kong manufacturing companies. 
The actual quali ty of products and services becomes a 
discriminator for consumers to purchase a speci f ic 
product or service. The pressure for higher qual i ty i s 
very true in the production/operations function of a 
business. In fac t , t h i s i s a world-wide trend towards 
sa t i s fy ing customers with regard to qual i ty . 
The objective of t h i s research i s to study what type 
of "Quality Improvement Techniques" and/or "Productivity 
Improvement Techniques" can help to improve quali ty and 
f inancial performance of Hong Kong manufacturing 
companies. 
The approach of th i s research i s by means of a 
questionnaire and an interview. Respondents of the 
questionnaire are the manufacturing companies who have 
. . . . . 广、 . • . ‘ . - ..' 
t he i r production f a c i l i t i e s in Hong Kong. Actually, 130 
companies f i l l e d in th i s questionnaire. Moreover, 
l i t e r a tu r e review was carried out concerning qual i ty 
management practice which was based on the publications 
of prof ic ient quali ty gurus. 
Findings of t h i s research were generated by means of 
SPSS/PC+ System Factor Analysis . The de ta i l s of these. 
findings are stated in Chapter VII. ) 
iv 
TABLE OF CONTENTS 
• • • 
ABSTRACT. . • • • • • i l l 
TABLE OF CONTENTS …• ••••••••••• * iv 
• • 
LIST OF FIGURES.




ACKNOWLEDGMENTS • … … •
 x i i 
Chapter 
工• INTRODUCTION. 1 
Global Trend Towards Quality Improvement••• 2 
Quality 工inproveiaent in Hong Kong 5 
工工. OBJECTIVES丨 OF THE RESEARCH •••••••• H 
General Objective. 工1 
Ultimate Objective. • 11 
Minor Objectives • •
 1 1 
工工工• METHODOLOGY. ••••••••• 13 
\ # ' 
‘ Primary Research - Questionnaire. • 13 
Design of the Questionnaire. . 13 
Content of the Questionnaire. . • • 15 
Respondents of the Questionnaire 16 
Primary Research - Interview. • • • 18 
Secondary Research - Library Research 19 
IV. LITERATURE REVIEW. •••.••••••;••• • • • • • • ” 20 
Quality. • • • • • • • .•••••• 20 
Quality Productivity. -
 2 2 
Quality and Cost •••• ••• 22 
Productivity and Cost • 24 
Quality, Productivity and Cost.••••••• 25 
Customers Satisfaction • • • • 25 
Prof i t ab i l i ty . • •••••• • : • • • • • • 25 
Quality: A Long-term Strategic Planning. . . . 28 
Summing Up.••••••••••••••••••••• • • • • •
 3 0 
.. . ' * . ‘ . .... '. .J 
vi 
V. DEFINITION
 3 3 
Some Operational Terms.—
 3 3 
Quality. . 33 
Productivity
 3 3 
Company Performance •••
 3 4 
Quality Performance. • •
 3 5 
Financial Performance ••• 
Gurus in Quality Management ••••
 3 5 
Edward Deming •
 3 5 
Joseph Juran ••••••• 39 
Philip Crosby 
Armand V. Feigenbaum
 4 6 
Kaoru 工shikawa 4 7 
Genichi Taguchi.
 4 8 
Quality Improvement Techniques 49 
Zero Defects
 4 9 
Quality Control C i r c l e—.
 4 9 
Sta t i s t i ca l Process Control (SPC) 49 
Quality Control 7 Tools •••• 51 
Taguchi Method. ••••••••• • 51 
5S
 5 3 
Fool-proof (Poke Yoke)
 5 3 
Quality Function Deployment 54 
International Standard Organization••… 54 
Productivity Improvement Techniques 56 
Work measurement •
 5 6 
Layouts
 5 6 
Computer-integrated Manufacturing (CIM)• 56 
Material Requirements Planning (MRP) •… 57 
Manufacturing Resources Planning (MRPII) 57 
Just in Time (JIT) •••
 5 7 
Competitive Benchmarking
 5 8 
Self-directed Work Teams. 58 
Theory of Constraints 58 
- ' VI. HIGHLIGHT OF FINDINGS
 6 0 
Company Demographics. . .
 6 0 
Company Size. • • • • • •
 6 0 
Employees Turnover Rate 60 
Company Sales Last Year
 6 1 
Number of Years Established 61 
Overseas Branch or Subsidiary. ••••••••••. 63 
Other Company Information 65 
Company Performance
 6 9 
Customers Perception:Company Performance。 69 
Quality Performance 73 
Financial Performance 75 
Quality Improvement Techniques 76 
Formal Approach to Quality Improvement.• 76 
Separate Quality Department 76 
Application of Quality Improvement 
Techniques.
 8 1 
Quality Improvement - ISO 9000 92 
Quality Improvement - Understand & 
Specify Customer Requirements ••• 99 
vi 
Productivity Improvement Techniques 105 
Formal Approach to Productivity 
Improvement
 1 0 5 
Productivity Improvement Techniques. •… 105 
VII. ANALYSIS AND DISCUSSIC^
 1 1 7 
Factor Analysis •••••• 117 
Kaiser-Meyer-Olkin Measure,
 1 1 7 
Steps of Factor Analysis. ••••• 118 
VARIMAX Rotation
 1 1 8 
Interpretat ion of Factors
 1 1 8 
Factor 1
 1 1 8 
Factor 2. .
 1 2 1 
Factor 3 • • •
 1 2 1 
Factor 4 . . • •
 1 2 2 
Factor 5 • • • 122 
、‘ Factor 6 - 1 2 3 
Regression. • . 123 
Total Quality Cost. . • *
 1 2 3 
Items Defective and Rework Cost。••。•。。" 126 
Returns and Warranty Cost. . . 12 6 
Internal Waste and Training Costs 12 6 
Quality Performance. • • • 127 
Financial Performance • • . • 127 
Employee Turnover Rate
 1 2 7 
Employees
 1
 Sat isfact ion. ••••••• 128 
VIII • CONCLUSION 129 
,APPENDIX
 1 3 1 
BIBLIOGRAPHY. ••••
 1 3 8 
• • Vll 
l i s t of figures 
Figure l : HKMA Quality Award Cri teria Framework... . . . . 8 
Figure 2: Quality And Prof i t ab i l i ty
 2 7 
Figure 3: Relationship Between Quality Improvement 
— And Prof i tab i l i ty




 3 6 
Figure 5: Juran
1
 s Trilogy. . . . . . . ••…40 
Figure 6: Juran's Theory ~ "Managerial Breakthrough" 41 
Figure 7: Taguchi
1
 s Loss Function.
 5 2 
Figure 8: Familiar With Various Quality Programs••…66 
Figure 9: Try To Increase Quality Knowledge In Quality 
“ Management. • •
 6 7 
Figure 10: Knowledge Of Quality Management Is Comparable 
一 To Managers In Other Companies 68 
Figure 11: Our Customers Demand Quality
 7 0 
F i g u r e 12: Our Customers Receive Quality They Expect From 
, Our Company •
 7 1 
Figure 13: Our Customers Perceive Our Company's Past Year 
Quality Performance. • • •
 7 2 
Figure 14: Our Customers Receive Quality Performance From 
• Our Company Over The Past Year Is 74 




 7 9 
Figure 16: Does Your Company Have A Separate Quality 
一 Department? •••••••• 8 0 
Figure 17: Quality Improvement At Company Best Describes 
“ as Applying No Formal Approach?
 8 2 
Figure 18: Quality Improvement ^t Company Best Describes 
A s Applying S ta t i s t i ca l Process Control..。。 83 
viii 
Figure 19: Quality Improvement At Company Best Describes 
As Employee ‘ s Responsibility;, Behavioral In 
Nature. . . ••• 力 
Figure 20: Quality Improvement At Company Best Describes^ 
As Management's Involvemen七& Responsibility 85 
Figure 21: Quality Improveinent At Company Best Describes 
As Identify & Resolve Improveinen七 Projects . 8 6 
Figure 22 : Quality Improvement At Company Best ^ Describes 
As Crisis Based, Attention After Fa i lu re . . . 88 
Fiaure 23: Quality Improvement At Company Best Describes 
Reward Focused;Pay for Quality Performance. 89 
Figure 24: Quality Improvement At Company Best Describes 
““‘ As applying these techniques?
 9 0 
Figure 25: Company Is Familiar With These Scholars In 
Quality Management •••• •
 9 1 
Figure 26: Is Your Company Certified As AN ISO 9000 _ 
producer? 
Figure 27: Which Cert if icates Your Company Received?.. 94 
Figure 28: Is Your Company Interested In Applying 工SO 
一 9000?. • … 9 5 
Figure 29: Which Cert if icates Company Interested i n ? " 96 
Figure 30: When Your Company Applies for ISO 9000? 97 
Figure 31: Who Implement ISO 9000?. .
 9 8 
‘Figure 32: Customers
1
 Opinions And Views 100 
Figure 33:工nspec七ors Try To Assure Company Conforms To 
Specifications
 1 0 1 
Figure 34: Quality Practice Reflects Emphasis Upon 
“ Design.
 1 0 2 
Figure 35: Quality Practice Reflec七s Emphasis Upon 
) Conformance 103 
Figure 36: Quality Education And Training Programs... 104 
Figure 37: Does Your Company Have Formal Approach To 
, Productivity Improvement?
 1 0 6 
Figure 38: At My Company, Productivity Is Improved By 
• Traditional Industrial Engineering 107 
Figure 39: At My Company, Productivity Is Improved By 
Effective Inventory Planning ••• 108 
ix 
Figure 40: At My Company, Productivity Is Improved By 
Improving Quality
 1 0 9 
Figure 41: At My Company, Productivity Is Improved By 
Stressing Employee Biographical Data I l l 
Figure 42: At My Company, Productivity I s 工mproved By 
Placing Authority At Lower Levels. 112 
Figure 43: At My Company, Productivity Is Improved By 
Providing Feedback to Employees . • . • • 113 
Figure 44: At My Company, Productivity I s Improved By 
The Following Techniques. 114 
Figure 45: At My Company, Employees Are Sa t i s f ied With 
The Company. 115 
1 
xi 
LIST OF TABLES 
Table 1： Judging Cri ter ia Of The HKMA Quality Award. 7 
Table 2 : Juran's Approach To Quality Improvement... 43 
Table 3: Juran's- Approach To Quality Planning 44 
Table 4： .Juran's Approach To Quality Control 44 
Table 5： Typical Characterist ics Of Quality Circles .50 
Table 6 ： Company Demographics . 62 
Table 7： Overseas Branch Or Subsidiary. . . 6 4 
Table 8 ： Quality Performance 7 7 
. Table 9： Financial Performance. 77 
Table 10： Number Of Years Companies Have Formal 
Approach To Quality Improvement..•….... .78 
Table 11： Principal-Components Analysis(PC)-Factor 
Matrix 119 
, ,Table 12： Varimax Rotation - Rotated Factor Matrix. 12 0 
Table 13 ： Stepwise Regression Summary 1 2 4 • 
xi 
PREFACE 
"Quality and Productivity Improvement Practices in 
Hong Kong Manufacturing Industry" i s a research report 
writ ten by two authors, namely Lam Ka Chi, Ricky and Wong 
Suet Yee, Sheri, to par t i a l ly f u l f i l l the requirements 
for the Degree of Master of Business. This report 
c lear ly s ta tes the de ta i l s of the research. As implied by 
the name of th i s report, th is research was about the 
quali ty and productivity improvement practices of Hong 
Kong manufacturing companies. 
This report i s made up of eight chapters. Chapter 工 
provides the general background of 七 he global quali ty 
improvement ac t iv i t i e s , with emphasis put on the 
s i tuat ion in the U.S., Japan and especially in Hong Kong. 
Chapter 工工 clearly defines the objective of t h i s 
,
 1
 research. I t includes general objective, ultimate 
objective and minor objectives. 
Chapter 工工I describes the methodology used to carry 
out th i s research. I t outlines the basic scope and -
approach of the research, together with some observations 
about 七he subject matter, based on a preliminary 
l i t e ra tu re review. Moreover, the design and content of 
the questionnaire have been clearly defined. 
Chapter IV contains 七he l i t e ra tu re review which 
increased our knowledge and understanding of the topic. 
,. I , • 
xii 
Chapter V clearly defines some operational terms used 
in t h i s research. We also c l a r i f i ed the def in i t ions of 
qual i ty improveirient techniques and productivi ty 
improvement techniques as stated in the questionnaire. 
Chapter VI describes the important findings from t h i s 
research. 
Chapter VII provides an analysis and discussion of 
our research findings. 
Chapter. VI工工 gives a conclusion and a br ief summary 
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To survive in an increasingly competitive world, 
companies cannot jus t offer the i r customers with products 
or services at lowest prices, but they also need to 
provide them with supreme quali ty. In. fact , th is i s a 
world-wide trend towards sat isfying customers' 
- - e x p e c t a t i o n with regard to quali ty. Most importantly, 
there has been a growing real izat ion that continual 
improvements in quali ty are .often necessary to achieve 
and sustain good financial and operational performance. 
Indeed, with an aim to improve productivity and 
financial performance, th i s is the prevalent phenomenon 
that many companies rush to provide thei r customers with 
» 
top quality products or services. By so doing, i t can 
also sa t i s fy customers' needs or requirements. In fact , 
these requirements are very often stated in the. 
specifications• Unfortunately, technical specifications-
cannot guarantee that a customer
1
s requirements will be 
consistently met. As a resul t , many companies s t r ive to 
develop thei r quality management system to a high 
standard to ensure that the relevant product or service 
requirements are met. 
Quality management system of a company is influenced 
by the objectives of the company； by the product or 
•. . 
• •- • .-.. . - - . . . “ *' 
2. 
service provided, and by the pract ices speci f ic to the 
company. So the qual i ty system varies from one company 
to another. Nevertheless, th i s i s the global trend for 
many manufacturing as well as services companies towards 
developing the i r own qual i ty management system. 
Global Trend Towards Quality Improvement 
For the past few decades, providing qual i ty of 
‘ . 
products/services and a t ta in ing customer sa t i s f ac t ion 
have become highly popular objectives or corporate 
s t ra teg ies in many organizations« This i s pa r t i cu la r ly 
prevalent in the western countries, l ike the U.S. 
In fact , the U.S. has faced with an economic invasion 
from Japan ov/ning to Japanese success in str iving, for 
qual i ty improvement. 
Before the end of the Second World War, there was 
l i t t l e application of qual i ty control in Japan. I t s 
introductory period was from 1946 to 1950. I t was 
' introduced by the U. S. Army, and mainly by Dr. W. E. 
Deming. This h i s to r i c s ta r t ing point occurred when the 
Union of Japanese Scient is t s and Engineers (JUSE) invi ted 
Dr. W. E, Deming to -lecture on s t a t i s t i c a l qual i ty 
control in 1950, and was followed by similar seminars by 
Dr. J . M. Juran. In I960, the f i r s t quali ty control 
c i rc les were formed for the purpose of qual i ty 
improvement. Simple s t a t i s t i c a l techniques were learned 
and applied by Japanese workers. 
With a l l the aforesaid success, Japan has r isen to 
become top of the market r iva l r i e s , regarding qual i ty , 
3. 
technology and reasonable pr ices . The dedication of the 
Japanese towards the t o t a l qual i ty concept i s generally 
believed to be the main reason for the i r success. 
In fac t , the qual i ty pract ice which had such a 
dramatic success in Japan originated in the U.S. and was 
used mainly by the defense industr ies during the Second 
World War. Unfortunately, such a pract ice met with 
l i t t l e popularity a f t e r the War in the U.S. I ronical ly , 
the U.S. needed to subsequently learn th i s pract ice back 
from Japan. 
By the l a te 1970s, U.S. managers were making frequent 
t r i p s to Japan to learn about the Japanese miracle. A 
qual i ty renaissance began to occur in U.S. products and 
services. In the l a t e 1980s, the automotive industry 
began to emphasize S t a t i s t i c a l Process Control (SPC)• 
Their suppliers were required to use these techniques and 
other industr ies also implemented the SPC. 
, The quali ty messages were not r e s t r i c t ed to Japan and 
the U.S. I t also rapidly spread around the world. 
Manufacturing and service companies in many par ts of the 
world found themselves having to address harder and , 
harder quali ty aspects, in order to keep the i r 
competitive posit ion, in both export and domestic • 
markets• 
Total quali ty Management (TQM) i s the most p rac t ica l 
approach to achieving the aforesaid corporate objectives. 
Along th i s l ine , major economic powers, such as Japan and 
the U.S., combined s t r i c t quali ty audits with national 
awards to encourage the development of TQM. 
4. 
Actually； many countries established various qua l i ty 
awards to be presented to those companies pursued for 
improving the qual i ty of their、products or service. In 
the U.S., the world famous Malcolm Baldrige National 
Award has been run to help to improve and evaluate 
qual i ty standards. The Baldrige Award program "was 
designed as a value system, an education/communications 
tool , a vehicle for cooperation and a device to help 
evaluate qual i ty standards," says Curt Reimann, Director 
of the Baldrige program. " I t ' s adaptable to the needs of 
any organization, and i s being used throughout the U.S. 
in four basic areas： assessment, se t t ing up a qual i ty 
system, communications, and education and t ra in ing ."
 1 
Apart from the U.S. Baldrige National Quality Award, 
other more famous awards include Japan•s Deming Award for 
Quality and the European Foundation for Quality 
Management Award. 
, Besides these qual i ty awards, some qual i ty standards 
or systems have been established to provide quality-
standards for organizations to follow. The 工 SO 9000 
ser ies i s a well-known example. This ser ies of standards • 
was published in 1987 as the de f in i t ive qual i ty 
management system standards for in ternat ional use. 
The standards have now been adopted by more than 
for ty countries as t he i r own national standards for 
qual i ty systems. Cer t i f ica t ion and reg i s t r a t ion of 
1
George/ Stephen. The Baldrige Quality System -- The Do-it-
yourself Wav to Transform Your Business. New York： John Wiley & 
Sons, Inc., 1992, p.4. 
5. 
companies which are able to demonstrate capabi l i ty of 
meeting a l l the requirements of 工SO 9000 are carr ied out 
in these countries by ce r t i f i c a t i on bodies. These 
c e r t i f i c a t i on bodies assess the competence of companies 
to meet the internat ional requirements for qual i ty 
management systems by means of an i n i t i a l deta i led 
systems audit and ongoing surveillance the rea f te r . There 
are now many thousands of companies throughout the world 
which have been assessed and ce r t i f i ed by second and 
th i rd par t i e s against ISO 9000 Standards. 
As seen from the above, the global trend towards 
qual i ty improvement i s not only well-organized but also 
world—wide. Indeed, the global wind towards qual i ty 
improvement has arrived in Hong Kong. 
Oualitv Improvement in Hong Kong 
In Hong Kong, the impact of such qual i ty drive i s 
becoming more and more pronounced, due to the severe 
' loca l and internat ional competition and the demand of the 
overseas markets. For these reason, the HKMA Quality . 
Award, which i s modeled a f t e r the world famous Malcolm 
Baldrige National Award, i s aimed at helping to improve 
qual i ty and productivity by establishing guidelines and 
c r i t e r i a that can be used by organizations in evaluating 
the i r own quali ty improvement e f fo r t s . I t also provides 
companies with a comprehensive framework for assessing 
the i r progress toward the new paradigm of management and 
such commonly acknowledged goals as customer sa t i s fac t ion 
and increased employee involvement. 
6. 
The HKMA Quality Award was established in 1991 by the 
Hong Kong Management Association. I t has become popular 
among local companies. Rank Xerox (Hong Kong) Ltd. and 
Mandarin Oriental Hotel Group were the award winners of 
the year 1991 and 1992 respectively. 
According to the HKMA Quality Award
2； awards are 
• 
offered to qualifying companies in various categories 
which include Business Services, Manufacturing and 
Construction Firms, U t i l i t i e s and Public Sector Firms, 
and Wholesale/Retail/Import/Export. The c r i t e r i a for 
judging are based on Malcolm Baldrige National Quality 
Award given annually in the U.S. The de ta i l of the 
judging c r i t e r i a are stated in Table 1 and Figure 1. 
As in the case of the" U.S., the Baldrige Award 
winners are required to share the i r successful 
experiences with others, Xerox also shared i t s experience 
with other companies. By so doing, i t helps spread 
, q u a l i t y ideas throughout Hong Kong's manufacturing and 
service companies. 
Apart from th i s award, along with the 
in ternat ional iza t ion of the quali ty standard under ISO . 
9000, many indust r ia l and commercial undertakings in Hong 
Kong are trying hard to set up or modify the i r qual i ty 
control system to l ine up with the internat ional 
requirements. Many such undertakings not only t ry to 
incorporate system which wil l improve the i r di rect output 
in the short term, but also develop overall program which 
2Hong Kong Management Association. The 1992 HKMA Quality Award 
Supplement• Capital Communications Corporation, 1992. 
7. 
TABLE 1 
JUDGING CRITERIA OF THE HKMA QUALITY AWARD 
Criterion 1: Strategic Quality Planning and Leadership 
(105 po in t s )
a
 ^ ^ ” v 
The company's planning, process and how a丄丄.Key 
quali ty requirements are integrated into overall business 
planning are examined. Also examined are the company's 
short-and long-term plans and how quality and performance 
requirements are deployed to a l l work uni ts . 
Criterion 2 s Management of Process Quality (240 points) 
Systematic.processes the company uses to pursue ever-
higher quali ty and company performance are examined. 
Also examined are the key elements of process management, 
including design, management of process quali ty for a l l 
work units and suppliers, systematic quality improvement, 
and quali ty assessment. 
Criterion 3: Customer Satisfact ion (80 points) 
The company's relat ionships with customers and i t s 
knowledge of customer requirements and of the key quali ty 
factors that determine marketplace competitiveness are 
examined. Also examined are the company' s methods to 
determine customer sa t i s fac t ion , current trends and 
levels of sa t i s fac t ion , and these resul ts re la t ive to 
,competi tors . 
Criterion 4: Information and Analysis (40 points) 
^一 This section seeks to evaluate the scope, va l id i ty , • 
analysis, management, and use of data and informatipn • to 
drive quality excellence and improve competitive 
performance. “ 
Criterion 5s Quality Results (120 points) 
The company's quali ty levels and improvement trends 
in quality and company operational performance are 
examined. Also examined are current quali ty and 
performance levels re la t ive to those of competitors. 
source： Hong Kong Quality Assurance Agency. The 1992 HKMA 
Quality Award Supplement. Capital Communications Corporation, 1992, 
p.9. “ 
a
Criteria, are weighted in the Award Scoring Process according to 
the i r re la t ive contribution (points) to Quality. 
8. 
FIGURE 1 
HKMA QUALITY AWARD CRITERIA FRAMEWORK 
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Source: Hong Kong Management Association. The__1992_HKMA 
Quality Award Supplement. Capital Communications Corporation, 1992, 
p.11. 
9. 
wil l help to es tabl ish long term performance on a 
corporate basis . 
In Hong Kong, the Hong Kong Quality Assurance Agency 
awards c e r t i f i c a t e s to companies which are considered as 
being competent to meet the ISO 9000 c e r t i f i c a t i on 
requirements and if there i s an increasing demand 
throughout world markets as a condition of contract for 
t rade. 
There are many benef i ts that a company can receive 
once c e r t i f i ed . They include improved productivity, a 
reduction in rework/scrap, an increase in p ro f i t s , and 
provides proof of the company
1
s ab i l i t y to consis tent ly 
manufacture qual i ty products. These benefi ts reduce 
multiple assessments, sat isf i .es buyers' requirement for 
c e r t i f i c a t e s , helps re ta in exist ing markets, opens new 
ones and acts as a good marketing tool . 
In fac t , more and more companies are eager to apply 
, f o r the c e r t i f i c a t e so as to maintain and expand t he i r 
in ternat ional markets. The Agency undertakes independent 
th i rd-par ty audits against the 工SO 9000 series of qual i ty 
system standards. The resu l t of a successful audit leads . 
to the award of ce r t i f i ca t ion which i s increasingly 
becoming a condition for the placement of orders by 
purchasers . 
In order to ass i s t Hong Kong companies to implement 
the ISO 9000 Standards, a number of organizations are 
established with an aim to provide services to. help 
companies with the i r qual i ty improvement programs. The 
organizations include Quality Services Division of the 
10. 
Hong Kong Government Industry Department, Hong Kong Q-
Mark Council, Hong Kong Quality Circles Association 
(HKQCA), Hong Kong Association of Cer t i f ica t ion 
Laboratories Ltd. (HKACL)v Hong Kong Society for Quality 
Control (HKSQC), Chinese Manufacturer' s Association of 
Hong Kong (CMA) , Hong Kong Productivity Council (HKPC)、， 
Hong Kong Ins t i tu t ion of Engineers (HKIE), Hong Kong 
Polytechnic (HKP), City Polytechnic of Hong Kong (CPHK), 
University of Hong Kong (HKU), Vocational Training 
Council (VTC), Hong Kong Trade Development Council 




CHAPTER I I 
O B J E C T I V E S OF THE RESEARCH 
In t h i s chapter, the object ives of t h i s research wi l l 
be c l ea r ly s t a t ed . The object ives were divided in to 
a)General Objective, b)Ultimate Objective and c)Minor 
Objectives. 
General Objective 
Every company s t r i ve s to generate and de l iver high 
products and services to t h e i r customers. Indeed, 
approaches towards qual i ty achievement and ac tual qua l i ty 
achievement vary among companies. The general objec t ive 
of t h i s research i s to iden t i fy the qua l i ty approach and 
achievements of Hong Kong manufacturing companies. 
Ultimate Objective 
The ul t imate object ive of t h i s research i s to study 
what type of "Quality Improvement Techniques
11
 and/or 
"Productivi ty Improvement Techniques" have been used in 
Hong Kong and whether they can help to improve qua l i ty 
and f inanc ia l performance of Hong Kong manufacturing 
companies. 
Minor Objectives 
Apart from the above general and ul t imate objec t ives , 
there are also some minor object ives . They are s t a t ed as 
follows. 
Companies d i f f e r in t he i r approach to qua l i ty 
improvement, some focus on spec i f i c areas such as qua l i ty 
12. 
management systems or s t a t i s t i c a l process control, 
whereas others take a ho l i s t i c approach. We also looked | 
I at and summarized what approaches Hong Kong manufacturing | 
companies used for qual i ty improvement. 
As improvement towards productivity became very 
popular, we also looked at what productivity improvement 
techniques being used by Hong Kong manufacturing 
companies . 
Customers' sa t i s fac t ion becomes a determinant fac tor 
for the success of a business. So we also t r i ed to study 
the sa t i s fac t ion of customers towards a company's qual i ty 
performance. Besides, we also reviewed what the 
companies have done to understand and specify customer 
requirements (design) and produces and services these 
requirements (conformance), 
The a t t i tude of a company towards quali ty improvement 
i s a crucial factor in determing whether the company wil l 
. succeed or not. We also looked at th i s factor . I t was 
done by studying whether they had a formal approach 
towards quali ty improvement, a separate qual i ty 
department, a number of s ta f f responsible for improving . 
quali ty, and so on. 
Lastly, we looked at the degree of employee 





The methodology used to carry out t h i s research can 
be broadly divided into two d i f f e r en t types, namely 
primary and secondary researches. The primary research 
was car r ied out by means of an interview and a 
quest ionnaire . The questionnaire i s at tached in the 
Appendix of t h i s repor t . The secondary research was done 
by ge t t ing information through l ib ra ry research. 
Primary Research - Questionnaire 
The quest ionnaire was designed to obtain information 
d i r e c t l y from our respondents. Our t a rge t respondents 
are the manufacturing companies who have t h e i r production 
f a c i l i t i e s or f ac to r i e s in Hong Kong. 
Design of the Questionnaire 
When glancing through the quest ionnaire , one must 
discover t ha t the research design i s based on the 
l i t e r a t u r e review on qual i ty and produc t iv i ty 
improvement. (Li terature review i s c i ted in the following 
chapter . ) 
The primary source of questions was from Benson, 
Saraph, and Schroeder (1991), in which they u t i l i z e d the 
instrument designed, ve r i f i ed , and val idated by Saraph, 
Benson, and Schroeder (1989). In t h e i r 1991 study, 
twenty-six measurement items for organizat ional qua l i t y 
‘ 
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context were assessed (Benson e t a l . , 1991). With 
reference to these r e su l t s , we used eight items as 
r e l a t i ng to corporate support for qual i ty , f ive items for 
managerial knowledge, two for past qual i ty performance, 
and two for marketplace environment in our research. 
Respectfully, these se t s accounted for 40, 19, 10 and 9 
percent of the variance from a l l questions in the Benson 
study. So 78 percent of the variance was captured by 
these seventeen items. Saraph et a l . (1989) had 111 
items in the questionnaire they developed and t e s t ed ; 
Benson et a l . (1991) benefited from tha t work as well as 
t h i s study here. 
The 1991 Malcolm Baldrige National Quality Award 
(U.S. Department of Commerce, 1991) ident i f ied seven 
categories tha t are assessed. Under these seven 
categories, a t o t a l of thir ty- two items were evaluated. 
The l i t e r a t u r e review supported a choice of twelve of 
those items for t h i s study. In fac t , i t included many of 
the items already l i s t ed above. 
Kopelman's 198 6 survey of the behavioral/managerial 
l i t e r a t u r e provided seven items concerning productivi ty 
interventions. The employee sa t i s fac t ion items 
(sa t i s fac t ion with my job, management, pay, co-workers, 
and the company) are straightforward items ( In s t i t u t e of 
Social Research, 1975)• Eight items were extracted from 
an extensive review of the l i t e r a t u r e tha t correlated to 
f l ex ib le manufacturing systems (FMS) investment among 
qual i ty , lead times, inventory execution, and various 
productivity components (Chen and Adam, 1991)• 
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Questions were also included in the survey instrument 
. . . • i 
tha t summarized qual i ty expectations and sa t i s f ac t ion , 
assessing customers, qual i ty design and conformance, and 
t r ad i t i ona l productivity improvement techniques such as j 
work measurement and cost accounting. These were s ta ted 
in a s ty le consistent with the overall survey which was 
primarily a Likert seven point scaling. 
Content of the Questionnaire 
The questionnaire was divided into 4 par ts , namely 
Part 1 -- Company Demographics, Part 2 - - Company 
Performance, Part 3 __ Quality Improvement Techniques and 
p a r t 4 -- Productivity Improvement Techniques. 
工n Part 1 -- Company Demographics, questions s ta ted 
here were used to ask about the background information of 
the respondents. The information includes company sa les , 
nuinber of employees and quali ty improvement: training-
In Part 2 -- Company Performance, 13 questions were 
1
 divided into three par ts and compiled to get information 
about the respondent companies' performance. In here, 
two c r i t e r i a were used to evaluate the company 
performance. The two c r i t e r i a are "Quality Performance"'. 
and "Financial Performance". 
There are a number of indicators used to evaluate • 
qual i ty performance of the respondent companies. The 
indicators include actual quali ty data (error ra tes , cost 
of rework or re turns) , t ra ining and development 
expenditures. Moreover, there are also a number of 
indicators used to analyze the f inancial performance of 
16. 
the respondent companies. These indicators include 
re turn-on-asse ts (ROA), sales growth and net p r o f i t . 
In Part 3 - - Quality Improvement Technique, a number 
of qual i ty improvement techniques were l i s t ed to evaluate 
the a t t i t ude of the respondents towards applying these 
techniques in the i r operation. With t h i s information, we 
can evaluate whether the operating and f inanc ia l 
performance are correlated with a spec i f ic technique or a 
combination of these techniques. Since t h i s i s a cross-
sect ional study, i t would be d i f f i c u l t to iden t i fy the 
causal re la t ionship between the techniques adopted and 
performance r e su l t s . 
In Part 4 - - Productivity Improvement Technique, 
various productivi ty improvement techniques were l i s t e d 
here, and used to evaluate the a t t i t ude of the 
respondents towards applying these techniques. With t h i s 
information, we can also evaluate how the operating and 
f inanc ia l performance can be improved. 
Most importantly, we can evaluate what combination, of 
qual i ty and productivity improvement techniques would 
cor re la te to the highest performance. 
As re f lec ted in t h i s questionnaire, independent 
var iables are qual i ty improvement interventions and 
productivi ty improvement interventions. Dependent 
var iables are actual qual i ty, f inancial performance and 
company demographics. 
17. 
Respondents of the Questionnaire 
As the t a rge t respondents of t h i s research were the 
manufacturing companies who have t he i r production 
f a c i l i t i e s or fac tor ies in Hong Kong, our ul t imate t a rge t 
was the companies located in the two big indus t r i a l 
e s t a t e s in Hong Kong, namely Tai Po Indus t r ia l Estate and 
Yuen Long Indus t r ia l Estate. Owing to the l imited number 
of manufacturing companies in these two e s t a t e s , we 
decided to -get more responses from other companies by 
other means. 
As a r e su l t , we contacted some l i s t ed companies in 
the Stock Exchange of Hong Kong for helping us to f i l l in 
our questionnaire. Moreover, our MBA Project Supervisor, 
Dr. T. S. Lee, also helped us obtain information by 
asking his students in the Executive MBA class of The 
Chinese University and the Diploma of Business Management 
run by the Asia-Pacific I n s t i t u t e of Business of The 
Chinese University of Hong Kong to f i l l in our 
questionnaire. Most of the students from these two 
classes engage in important posi t ions in some local 
manufacturing companies. 
Totally, we dis t r ibuted 240 questionnaires to our 
t a rge t respondents by means of postage or giving to them 
personally. We received 2 03 questionnaires returned 
back. Unfortunately, only 130 questionnaires were va l id . 
Among the 7 3 invalid questionnaires, 10 respondents 
refused to f i l l in the questionnaire owing to the s t a f f 
responsible for answering were lacking of time. 35 
respondents are not from the manufacturing companies. 
I .： .… 1 . . ‘ 
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The r e s t are regarded as invalid because the respondent 
companies refused to f i l l in the information about t h e i r 
qua l i ty and f inancia l performance as they thought tha t 
t h i s information was highly conf ident ia l . In f ac t , t h i s 
information i s an indispensable part of our analysis of 
the f indings. Moreover, i f including these respondents 
in our analysis , the r e su l t of the research may not be 
able to r e f l e c t the t rue picture of the current 
s i t ua t ion . As a r e su l t , we decided to exclude these 73 
questionnaires from our analysis . 
In f ac t , for the 130 valid questionnaires, the 
respondent companies did not answer a l l the questions 
s ta ted in the questionnaire. Some respondents refused to 
answer one or two ！ items, especial ly in the par t of 
"Quality Performance" and "Financial Performance". 
However, owing to the fac t of limited returned 
questionnaires, we decided to include these responses in 
our analysis even the questionnaires were not completely 
f i l l e d in. 
Primary Research - Interview 
We met Mr. Wong Yiu Wing, Deputy General Manager, The 
Hong Kong Indus t r ia l Estate Corporation in December 1993. 
Our MBA Project Supervisor, Dr. T. S. Lee also joined in 
t h i s interview. During t h i s interview, Mr. Wong to ld us 
the general background of 七he two indus t r ia l e s t a t e s , 
namely Tai Po Indust r ia l Estates and Yuen Long Indus t r ia l 
Estates , which are supervised by the Corporation. Most 
importantly, Mr. Wong gave us some information, such as 
19. 
contact address, contact telephone numbers and contact 
person, of the manufacturing companies in these two 
indus t r i a l e s t a t e s . 
Secondary Research ， Library Research 
Library research has been carried out to get some 
secondary information- Indeed, we have found and studied 
some a r t i c l e s and books about the research top ic . The 
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CHAPTER IV 
LITERATURE REVIEW 
The search for quality and productivity improvements 
have become an extremely important driving force leading 
to profi tabi l i ty and sales growth in both local and 
international markets in the 1990s. In fact, improved 
quality of goods and services goes hand in hand with 
improved productivity, lower costs and increased 
profi tabi l i ty . 
Quality 
As according to Kevin Hyde, Chairman, 1992 HKMA 
Quality Award Organizing Committee, we are moving toward 
a global business environment In which quality is of 
prime importance; you cannot stay in the game without 
i t .
3
 Quality is an indispensable element for the success 
of a company. So many scholars and experts have taken 
various researches to study quality management and the 
relevant issues. 
Saraph et al • (1989) have attempted to determine the 
important factors in quality management using a 
questionnaire technique and factor analysis. The 
following eight cr i t ical factors were identified.
4 
3
 Hong Kong Management Association. The' 1992 HKMA Quality Award 
Supplement^ Capital Communications Corporation, 1992, p .6 . 
4
 Adam, Everett E. and Swamidass, Paul M. "Assessing Operations 
Management from a Stra tegic Perspective.
1 f
 Journal of Management 2 
(1989):181. 
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• The role of management leadership and quality 
policy. 
• The role of the quality department, 
• Training of employees. 
• Product/service design。 
• Supplier quality management. 
• Process management. 
• Quality data and recording. 
• Employee relations. 
Moreover, Boston University conducts an annual survey 
comparing manufacturing practices in the United States, 
Europe and Japan (Miller and Kim, 1990). The most recent 
survey finds a continuing strategy in both U.S. and 
Europe for increasing quality. In order of importance to 
U.S. executives, their top five strategies for the 1990
1
s 
are (Miller and Kim, 1990): 
• Improve conformance quality. 
• Improve vendor quality. 
• Reduce unit costs• 
• Reduce overhead costs. 
• Reduce the product development cycle. 
The Malcolm Baldrige National Quality Award (1992) 
identifies a l i s t of crit ical factors of quality 
management. As a part of the award procedures # examiners 




 Porter, Leslie J . and Parket, Adrian J . "Total Quality 
Management - - the Cr i t i ca l Success Factors.“ Total Quality 
Management 4 (1993):15. 




• Information and analysis. 
• Strategic quality planning). 
• Human resource development and management. 
• Management of process quality. 
• Quality and operational results. 
• Customer focus and satisfaction. 
Many organizations are using the Baldrige Award 
criteria to measure their own quality performance. 
Indeed, the HKMA; Quality Award run by the Hong Kong 
Management Association is also modeled after the Baldrige 
Award• 
Quality arid Productivity 
In the past, many manufacturers have understood the 
cost of quality but only recently some of them have 
discovered the relationship between quality and 
productivity. 工 t is now evident to them that a 
production process with zero defects runs with greater 
efficiency than does one which is frequently disrupted 
for rework.
6 
Quality and Cost 
Quality costs are defined as any expenditure on 
manufacturing or service in excess of that which would 
have been incurred if the product had been built exactly 
right the f i r s t time.
7
 Total quality costs typically 
6
 Kanji# C.K. "Total Quality Management as A Stra tegic 
Variable.“ Total Quality Management 3 (1992) :3-8. 
7
 Campanella, J . and Corcoran, F.J . "Principles of Quality-
Costs .
 11
 Quality Progress April 1983, p.17. 
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include expenditures in the following four categories 
(Campanella and Corcoran, 1983): prevention (e.g., 
quality planning, worker training, and supplier 
education); appraisal (e.g., product inspection and 
testing)；internal failures (e.g., rework and scrap)； and 
external failures (e.g., warranty and product l iabi l i ty) . 
Theoretical discussions of the relationship between 
quality and cost fal l into three distinct categories. 
One group, following the product-based approach, argues 
that quality and direct cost are positively related. The 
implicit assumption here is that quality differences 
reflect variations in performance, features, durability, 
or other product attributes that require more expensive 
components or materials. This view dominates much 
American thinking on the subject. A second view, which 
draws on the operations management literature, sees 
quality and cost as inversely related because the costs 
of improving quality are thought to be less than the 
resulting savings in rework, scrap, and warranty 
expenses. According to this view, which is widely held 
among Japanese manufacturers and explains much of their 
dedication to the goal of "continuous improvement", 
quality is synonymous with the absence of defects, and 
the costs in question are quality costs.
8 
According to the aforesaid views, we can see that 
many U.S. manufacturers view quality in the context of 
the rather obsolete classical cost-quality trade-off. I t 
8 cole, R. E. "Improving Product Quality through Continuous 
Feedback." Management Review October 1983, pp.8-12. 
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is common knowledge that quality related costs are 
prevention costs, appraisal costs, internal failure 
costs, and external failure co^ts. The key to attaining 
competitive quality ( i .e . , quality with profitability) 
l ies with prevention. A proven assumption of total 
quality assurance is that an increase in prevention 
expenditures will generate a proportionately greater 
savings in the other, downstream cost categories. 
Clearly, prevention will result in the reduction of 
internal and external failure costs because fewer 
defective items will be produced. Plus, less appraisal 
will be required because the products will be made 
correctly the f i r s t time (Evans & Lindsay, 1989).
9 
Productivity and Cost 
Cost is a key strategic variable (Porter, 1980; 
Skinner 1978)• A common surrogate for "cost" is 
"productivity" because i t more accurately measure inputs 
to and outputs form the conversion (transformation.) 
process .
10 
Japan is regarded to be ahead of U.S. and Europe on 
achieving quality. However, unlike U.S. and Europe, 
japan is focusing on strategies reflecting low cost and 
delivery speed. So to them, quality improvement is a 
strategy, but not their primary focus. 
9
 Adam, Everett E. and Swamidass, Paul M. "Assessing Operations 
Management from a Stra tegic Perspective." Journal of Management 2 
(1989):199. 
1 0
 Adam, Everett E. and Swamidass, Paul M. "Assessing 
Operations Management from a Stra tegic Perspective.” Journal of 
Management 2 (1989):198. 
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Quality, Productivity and Cost 
In discussing the history of quality, cost and 
productivity, Kondo (1988) has pointed out that i t is 
only 200 years ago that people began to discuss 
productivity whereas cost and quality has been considered 
for thousands of years. Moreover, Kondo has interpreted 
the relationship among cost, quality and productivity. 
Kondo (1990) said that, when quality is improved 
creatively, cost is reduced and productivity is 
increased. 
Patrick J. Martin, Corporate Vice President, American 
Customer Operations, Xerox Corporation, i t is becoming 
more and more evident to corporations around the world 
that quality can mean lower costs, improved products and 
services, better turnaround time, speedier production, 
reduced head counts, more satisfied customer...the l i s t 
can go on and on. 
Customers Satisfaction 
According to Kevin Hyde, Chairman, 1992 HKMA Quality 
Award Organizing Committee, the winning strategy is this: 
Listen to your customer, develop products and services 
that are better than they expect them to be, and 
continuously improve organizational processes leading to 
customer satisfaction. 
Profitability 
Profitability, to a larger extent, is driven by 
quality (Adam, Hershauer, & Ruch, 1986; Heyl, 1987)• The 
Profit Impact Marketing Strategy (PIMS) data-based 
9 
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and performance (Buzzell and Wiersema, ‘ 1981; Maani, 
1988). 
Figure 2 shows two ways in which improved quality 
might lead to higher profi tabil i ty. The f i r s t route is 
through the market: improvements in performance, 
features, or other dimensions of quality lead to 
increased sales and larger market shares, or 
alternatively, to less elastic demand and higher prices. 
If the cost of achieving these gains is outweighed by the 
increases in contribution received by the firm, higher 
profits will result .
1 1 
Quality improvements may also affect profi tabil i ty 
through the cost side. Fewer defects or field failures 
result in lower manufacturing and service costs； as long 
as these gains exceed any increase in expenditures by the 
firm on defect prevention, profi tabil i ty will improve. 
Strategically, quality improvement is a powerful means of 
building profit and market share. With increased demand 
and lower costs due to quality improvements, price can be 
reduced to increase market share and profits . Consumer 
products, raw materials, and industrial products 
competitors that increased "relative quality enjoyed much 
greater gains in share than those whose quality ratings 
remained constant ot diminished.
12 
1 1
 Chamberlin, E.H. "The Product as an Economic Variable." 
Quarterly Journal' of Economics . February 1953, pp.1-29. 
1 2
 Buzzell, Rober D. and Wiersema, Frederick D. "Successful 
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Empirical studies using the PIMS data base confirm 
the strong positive association between quality and 
profitability*
1 3
 High quality poduces a higher return on 
investment (ROI) for any given market share. Quality 
improvements, by increasing share, also lead to 
experience-based cost savings and further gains in 
profitabil i ty.
1 4
 The market-based link between quality 
and profi tabil i ty is, therefore, well supported by the 
evidence. 
A strategy of building profit and share via quality 
improvement does not necessarily imply offering deluxe 
products. Quality, like beauty, is relative/ and, in 
most markets, offering better value, especially in the 
moderate-priced sector where volume is usually 
concentrated is most important. The spectacular growth 
of Bic in the ball-point pen market, beginning in 1958, 
i l lustrates this idea.
15 
Quality： A Long-term Stratecric Planning 
In recent years, many organizations have sought to 
evaluate and incorporate new ideas in their quality 
process. They have linked quality with profitabili ty, 
customers' needs and low cost. Many have also insisted 
that quality can be viewed as a competitive weapon and 
1 3
 Craig, C.S. and Douglas, S,P, "Strategic Factors Associated 
with Market and Financial Performance,^ Quarterly Review of Economics 
and Business f Summer 1982, pp.101-111. 
1 4
 Buzzell, R.D. and Wiersema, F. D. "Successful Share-Building 
S t ra teg ies , " Harvard Business Review. January-February 1981, pp.134-
144 . 
1 5
 Buzzell, Rober D. and Wiersema, Frederick D. "Successful 
share-Building S t r a t e g i e s H a r v a r d Business Review. January-
February 1981/ p.141. 
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have t r ea t ed i t as an in tegra l par t of the value chain 
which enters in to the process of long-term s t r a t eg i c 
planning. 
The production and operations management l i t e r a t u r e 
has i den t i f i ed qua l i ty as a core content var iab le tha t 
has s t r a t eg i c s ignif icance within the operations function 
and for the firms (Adam and Swamidass, 1989: Mil ler and 
Roth, 1988; Schroeder et a l . , 1986; Skinner, 1978; and 
Wheelwright, 1984). 
In order to develop qua l i ty as a s t r a t eg i c issue, a 
r ede f in i t i on of qua l i ty i s needed, which takes account of 
i t s emergent role as a competitive weapon centered on 
customer needs• The s t r a t eg i c approach may have 
implications for education and t ra in ing in qua l i ty 
(Kanji, 1991) which become very important aspects of 
company pol icy as do goal s e t t i ng and cross-funct ional 
program assessment. 
To a t t a i n t h i s s t r a t eg i c goal, the qua l i ty message 
has to s t a r t a t the very top. A company
1
 s senior 
executives must create c lear and v i s i b l e qua l i ty values 
and high expectat ions. Reinforcement of the values and 
expectations requires t he i r subs tan t ia l personal 
commitment and involvement 7 such as in the creat ion of 
s t r a t eg i e s , systems and methods for achieving 
excellence.
1 6 
The qual i ty s t ra tegy, which requires excel lent 
managerial operation, continuous improvement for in te rna l 
Hong Kong Management Association. The 1992 HKMA Quality 




and external customers, and involvement of a l l personnel, 
can be seen through a re la t ionsh ip between qua l i ty 
improvement and p r o f i t a b i l i t y (Figure 3)• 
At Xerox, the benef i t s of qua l i ty have meant many of 
the aforesaid improvements. The major lessons tha t Xerox 
has learned and thus share in t h e i r implementation of 
Leadership Through Quality can be summarized in the 
following f ive poin ts . 
1„ i t ^must be a tops down development and 
implementation. 
2. Visible and consistent senior management and 
involvement. 
3. In tegra t ion of qua l i ty must be throughout the 
en t i r e organizat ion. 
4. Quality must be inspected to ensure usage and 
prac t ice throughout the organization. 
5. I t takes time, patience and d i sc ip l ine as r e su l t s 
do not happen overnight. 
Summincr Up 
Beson, Saraph, and Schroeder (1991) propose a system-
s t ruc ture model of qual i ty management tha t r e l a t e s 
organization context, actual qual i ty management, ideal 
qual i ty management, and qual i ty performance. Their 
r e su l t s r e f l e c t that organizational context influences 
manager's perceptions of both ideal and actual qua l i ty 
management. Important contextual var iables are corporate 
support for qual i ty , past qual i ty performance, managerial 




REUATIONSHIP BETWEEN QUALITY IMPROVEMENT 
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In t h i s research, the work of Benson, Saraph, and 
Schroeder (1991) i s included. Apart from t h i s , a wider 
array of contextual var iablesf an a l t e rna t i ve se t of 
qua l i ty improvement prac t ices or approaches, and a f u l l 
ar ray of performance var iables - both operat ional and 
f inanc ia l performar^ce measures are included • 
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CHAPTER V 
DEFINITION 
Before going into details to describe and discuss the 
research findings, i t is necessary to state clearly the 
definitions of some operational terms appeared throughout 
this report 1 Indeed, a number of quality and 
productivity improvement techniques have been stated in 
the questionnaire which are used to study the current 
practice of Hong Kong manufacturing companies towards 
quality and productivity improvement. Since most of 
these techniques are quite new to us, i t is also 
necessary to cite the details of these techniques here. 
Some Operational Terms 
Quality 
Quality of products/services is a key attribute that 
customers use to evaluate products or services. Quality 
encompasses both outputs and inputs of the production. 
According to ANSI/ASQC standard A3-1987, quality is the 
total i ty of features and characteristics of a product or 
service that bear on i t s ability to satisfy implied or 
stated needs.
17 
The difficulty in defining quality is to translate 
future needs of the user into measurable characteristics, 
"Definit ions and Basic Quality Concepts." Journal Quality 
Technology , Janaury , 1985) p.28. 
9 
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so tha t a product can be designed and turned out to give 
s a t i s f a c t i on a t a pr ice tha t the use wi l l pay (Deming, 
1986). 
• ‘ I , 
The de f in i t i on of qual i ty i s very diverse . Dif ferent 
•people may have d i f f e r en t meanings towards qua l i ty . 
Indeed, some may have conf l ic t ing statements towards i t . 
So, in here, we would l ike to give our de f in i t i on towards 
qua l i ty . Quality i s the degree to which the design 
spec i f i ca t ions for a product or service are appropriate 
to i t s function and use, and the degree to which a 
product or service conforms to i t s design spec i f i ca t ions . 
Productivity 
Productivi ty can be defined simply as a r a t i o of 
output to input。 The output i s the number of un i t s 
produced in a given period by a worker, a p lan t , a firm, 
or a na t ion ' s economy. Inputs are the resources used to 
produce ce r ta in outputs. I t indicates how well an 
orgariizatiori u t i l i z e s i t s labor, cap i t a l , and raw 
material resources. Improved product ivi ty c lea r ly 
reduces cost and enhances competitiveness and 
p r o f i t a b i l i t y . 
Company Performance 
• i 
Company performance means how well a company work 
towards a t t a in ing i t s object ives or goals. There are 
many d i f f e r en t ways to evaluate company performance. 
However, in . t h i s research, company performance i s 
evaluated by means of two methods, namely qua l i ty 




Quality performance can be measured or expressed in a 
number of ways. In t h i s research, methods l ike percent 
of items defect ive , in te rna l waste/scrap cost , re turns 
and warranty costs , rework cost , t r a in ing and development 
expenditures and so on, are used to evaluate qua l i ty 
perfofinance of a company. 
Financial Performance 
Financial performance can be measured in a number of 
ways. In t h i s research, f inanc ia l indica tors l ike net 
p r o f i t , re turn on asse t s (ROA) and sales growth are used 
to evaluate f inanc ia l performance of a company. 
Gurus in Quality Management 
Quality control bas been evolving since the ear ly 
1900
?
 s , with i t s grea tes t growth coming a f t e r the Second 
World War. A lo t of gurus in qua l i ty management have 
emerged during the past few decades. In Figure 4, 
Qual i ty ' s Family Tree shows the h i s t oc i a l development of 
qua l i ty improvement and emergent of qua l i ty management 
gurus。 
Edward Deming 
Among a l l the qua l i ty gurus, Edward Deming i s 
generally regarded as the top leader in qua l i ty 
management. His work i s said to lead to Japanese' 
successful mastering of the qua l i ty concept in to world 
indus t r i a l leader . 
Deming was born in Sioux City in 1900. He worked for 
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War. In 1950, Deming went to J^pan to help conduct a 
population census, and lectured to top business leaders 
on s t a t i s t i c a l qua l i ty control . Deming to ld the Japanese 
they could become world-class qua l i ty leaders i f they 
followed his advice. During the 1950s, Deming t raveled 
again to Japan a t the behest of the Japanese Union of 
Sc i en t i s t s and Engineers (JUSE) • Owing to the fac t tha t 
Deming refused to accept payment for h is l ec tu res , JUSE 
used the funds to es tab l i sh the Deming Prize, which i s 
the most honored qua l i ty award in Japan today. 
Deming bel ieves that product iv i ty increases with 
improvement of qual i ty , arid low qual i ty means high cost 
and loss of competitive pos i t ion , both production and 
service indus t r ies a l ike (Deming 1986)» In f ac t , 
Deming
1
s qua l i ty theory has a very strong s t a t i s t i c a l 
base, and h is s t a t i s t i c a l control concept lay the 
foundation of many widely accepted qual i ty control t oo l s . 
Moreover, Deming places strong emphases on management
1
s 
qua l i ty ro le . Deming asser ted tha t "constant qua l i ty 
improvement i s management‘s respons ib i l i ty , and most 
causes of low qual i ty and product ivi ty belong to the 
system" (Deming 1986) • The famous 14 Points of Deming 
concerning qual i ty management are in his own words: "the 
respons ib i l i ty of top management" (Deming 1986) • 
Deming's 14 Points and Seven Deadly Diseases are 
summarized in- the following page. 
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Deming's 14 Points , ' 
The 14 points are： 
1. Create constancy of purpose for improvement of 
product and service . 
2. Adopt the new philosophy. 
3. Cease dependence upon inspection to achieve 
qua l i ty . 
4. Minimize t o t a l cost by working with a s ingle 
suppl ier -- end the prac t ice of awarding business on 
the pr ice tag alone. 
5. Improve constantly and forever every process• 
6. I n s t i t u t e t ra in ing on the job. 
7. Adopt and i n s t i t u t e leadership. 
8. Drive out f ea r . 
9. Break down ba r r i e r s between s t a f f areas 
10. Eliminate slogan, exhortat ions, and t a rge t s for 
the work force. 
11. Eliminate numerical quotas for the work force and 
numerical goals for management. 
12. Remove ba r r i e r s tha t rob people of pride of 
workmanship„ Eliminate the annual ra t ing system. 
13. I n s t i t u t e a vigorousprogram of education and 
s e l f - improvement for everyone. 
14. Put everybody in the company to work to 
accomplish the transformation. 
Deming's Seven Deadly Diseases 
The seven diseases include: 
1. Lack of constancy of purpose. 




3 • Annua. 1 performance reviews • 
4. Mobility of management: job hopping, 
5. Use of v i s i b l e f igures only for management. 
6. Excessive medical cos ts . 
7. Excessive costs of l i a b i l i t y . 
Joseph Juran 
Juran was born in 1904 in Romania, and came to the 
U.S. in 1912. Juran i s regarded as one of the a r ch i t e c t s 
of the qua l i ty revolution in Japan, where he lectured and 
consulted frequently, the qua l i ty revolut ion in Japan, 
where he lectured and consulted frequently, s t a r t i ng in 
1954. However, he fee l s that the people mainly 
responsible for the Japanese qua l i ty revolut ion have been 
the Japanese operating managers and qua l i ty s p e c i a l i s t s . 
In 1979, he founded the Juran I n s t i t u t e , which conducts 
qua l i ty t ra in ing seminars and publishes qua l i t y - r e l a t ed 
works . 
Juran points out the managing for qua l i ty involves 
three basic managerial processes: qua l i ty planning, 
qual i ty control , and qual i ty improvement. In Figure 5, 
Juran
1
s Trilogy shows how these processes are 
i n t e r r e l a t ed . 
工n Juran 1s p r i o r i t y , qual i ty improvement comes f i r s t . 
He has a s t ructured approach for t h i s , which he f i r s t set 
out in his book Managerial Breakthrough (Figure 6) in 
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r e spons ib i l i t i e s for the upper managers which i s s t a ted 
in Table 2. 
Juran also has i den t i f i ed ia universal process for 
planning to meet qua l i ty goals (Table 3) • Juran f ee l s 
tha t qua l i ty planning should provide for pa r t i c ipa t i on by 
those who wi l l be . impacted by the plan. In addi t ion, 
those who plan should be t ra ined in the use of modern 
methods and tools of qua l i ty planning. 
In h is ' qua l i t y control , Juran favors deviat ing 
control to the lowest levels in the company through 
put t ing workers into a s t a t e of s e l f - con t ro l . He also 
favors t ra in ing workers in data co l lec t ion and analysis 
to enable them to make decisions based on f a c t s . Juran 
also follows some feedback loop to evaluate equal i ty 
(Table 4) . 
Phi l ip Crosby 
Phi l ip Crosby was bom in 1926 in Wheeling, West 
Virginia . In 1952, he became a r e l i a b i l i t y engineer for 
Crosley Corporation In Richmond, Indiana. He l a t e r 
worked for the Martin Corporation from 1957 to 1965. 
Crosby was in charge of qual i ty on the Pershing miss i le 
p ro jec t . From 19 65 to 1979, he was the d i rec to r (vice 
president s ta tus) of qual i ty for 工TT. 
He i s most closely associated with the idea of zero 
defects which he created in 1961. To Crosby> qual i ty i s 
conformance to. requirements, which i s measured by the 
cost of nonconformance. Poor or high qual i ty has no 
meaning, only nonconformance and conformance. Using t h i s 
43. 
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TABLE 2 
JURAN'S APPROACH TO QUALITY IMPROVEMENT 
This approach includes a l i s t of nondelgegable 
responsibilities of the upper managers: 
1. Create awareness of the need and opportunity for 
improvement.， 
2. Mandate quality improvement; make i t a part of 
every job description. 
3. Create the infrastructure: establish a quality 
council; select projects for improvement； appoint teams； 
provide faci l i tators , 
4. Provide training in how to improve quality. 
5. Review progress regularly. 
6. Give recognition to the winning teams. 
1• Propagandize the results. 
8. Revise the reward system to enforce the rate of 
improvement. 
9 • Maintain momentum by enlarging the business plan 
to include goals for quality mprovement. 
Source： Brocka# Bruce and Brocka, Suzanne M. Quality 
Management ： Implementing the Best Ideas of the Masters. Richard D. 






 S APPROACH TO QUALITY PLANNING 
Juran has i d en t i f i ed a universal process for planning to 
meet qua l i t y goals , 
1。 Iden t i fy the customers. Anyone who wi l l be 
impacted i s a customer, whether external or i n t e r na l . 
2. Determine the customers' needs, 
3• Create product fea tures which can meet the 
customers丨 needs . 
4. Create processes which are capable of producing 
the product fea tures under operating condi t ions. 
5. Transfer the processes to the operating forces . 
Source: Brocka, Bruce and Brocka, Suzanne M. Quality 
Management ： Implementincr the Best Ideas of the Masters. Richard D. 
Irwin, Inc . , 1992, p.82. 
TABLE 4 
JURAN'S APPROACH TO QUALITY CONTROL 
Juran follows the fami l ia r feedback loop： 
1. Evaluate actual performance. 
2. Compare actual with the goal. 
3. Take act ion on the d i f fe rence . 
Source： Brocka, Bruce and Brocka, Suzanne M. Quality 
Management ； Implementincr the Best Ideas of the Masters. Richard D. 
Irwin, Inc . , 1992, p.82. 
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approach means tha t one a r r ives a t a performance goal of 
zero defec ts . 
Crosby equates qua l i ty management with prevention. 
Therefore, inspection, t e s t ing , checking, and other 
nonpreventive techniques have no place . S t a t i s t i c a l 
l eve ls of compliance program people for f a i l u r e , Crosby 
maintains tha t there i s absolutely no reason for having 
e r rors or defects in any product or service . 
Crosby developed many models and methods concerning 
qua l i ty management, such as the Four P i l l a r s , the Quality 
Management Maturity Grid, the Make-certain Program, the 
Four Absolutes and 14-step Quality Improvement Program. 
In fac t , the 14-step Quality Improvement Program i s a 
comprehensive, p rac t i ca l and implementation oriented 
approach for qual i ty management. I t i s s ta ted as 
follows. 
Crosby's 14 Steps to Quality Improvement 
1. Make i t c lear that management i s committed 
toqua l i ty . 
2. Form qual i ty improvement teams with 
representa t ives from each department. 
3. Determine how to measure where current and 
po ten t ia l qual i ty problems l i e . 
4. Evaluate the cost of qual i ty and explain i t s use 
as a management too l . 
5. Raise the qual i ty awareness and personal concern 
of a l l employees. 
46. 
6. Take formal act ions to' correct problems 
i den t i f i ed through previous s teps . 
7. Establ ish a committee! for the zero defects 
program. 
8 • Train a l l employees to ac t ive ly carry out t h e i r 
par t of the quality, improvement program. 
9. Hold a "zero defects day" to l e t a l l employees 
r ea l i ze tha t there has been a change. 
10. Encourage individuals to es t ab l i sh improvement 
goals for themselves and t he i r groups. 
11. Encourage employees to communicate to management 
goals for themselves and t he i r groups. 
12. Recognize and appreciate those who pa r t i c i p a t e . 
13. Establ ish qual i ty councils to communicate on a 
regular bas i s . 
14. Do i t a l l over again to emphasize tha t the 
qua l i ty improvement program never ends. 
Armand V. Feigenbaum 
Armand Vail in Feigenbaum was born in 1922. In 1944' 
he was the top qual i ty expert for General E lec t r i c in 
Schenectady, New York. He championed the phrase t o t a l 
qual i ty control in the United S ta tes . Total qua l i ty 
control approaches qua l i ty as a s t r a t eg i c business tool 
tha t requires awareness by everyone in the company, j u s t 
as cost and schedule are in most companies today. 
Quality reaches fa r beyond defect management on the shop 
f loor ; i t i s a philosophy and commitment to excellence. 
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An overview of Feigenbaum
1
s approach i s given in the 
Three Steps to Quality and The Four Deadly Sins. They 
are l i s t e d as follows.
 1 
Three Steps to Oualitv 
1. Quality leadership . 
2. Modern qua l i ty technology. 
3. Organizational commitment. 
Four Deadly Sins 
1B Hothouse qua l i t y . 
4. Wishful thinking. 
3. Producing overseas。 
4, Confining qua l i t y to the fac tory . 
Kaoru Ishikawa 
He was born in Japan in 1915. After the Second World 
War, he became involved in JUSE's f ledging e f f o r t s to 
promote qua l i t y . Later he became pres ident of the 
Musashi I n s t i t u t e of Technology. Unti l h i s death in 
1989, Dr.工shikawa was the most important f igure in Japan 
regarding qua l i ty cont ro l . Actually, he was the f i r s t 
one to use the term t o t a l qua l i ty cont ro l . He received 
many awards during h i s l i f e , including the Deming Prize 
and the Second Order of the Sacred Treasure, a very high 
honor from the Japanese government. 
Most importantly, 工shikawa developed the "Seven 
Tools" to improve qua l i ty tha t he thought any worker 
could use. He rea l i zed tha t not a l l problems could be 
solved by these too l s , he f e l t tha t 95 percent could be, 
and tha t any factory worker could e f f e c t i v e l y use them. 
48. 
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While some of the too l s had been well known for some 
t ime,工shikawa organized them sp e c i f i c a l l y to improve 
qua l i t y con t ro l . 工shikawa or ig ina ted the cause -e f fec t 
diagram, desc r ip t ive ly ca l led the fishbone diagram, and 
sometimes ca l led the 工shikawa diagram to d i s t i ngu i sh i t 
from a d i f f e r en t form of cause-ef fec t diagram used in 
computer programming. 
In f a c t , the most f a r reaching of the too l s was the 
idea of a qua l i t y control c i r c l e . This e s s en t i a l aspect 
of Quality Management was responsible for much of the 
increase in qua l i t y of Japanese products during the pas t 
three decades. 
Genichi Taguchi 
Genichi Taguchi i s four-t ime winner of the Deming 
Prize in Japan. He received the f i r s t award ever given, 
in 1960, fo r the development of p r a c t i c a l s t a t i s t i c a l 
theory. He worked for Nippon Telegraph and Telephone. 
While cont rovers ia l , many companies have used h i s ideas 
to advantage in designing experiments and reducing 
process and product va r i a t i on , 
Taguchi
1
s philosophy- involves the en t i r e 
manufacturing funct ion from design through manufacture. 
His methods focus on the customer by using the loss 
funct ion. The Taguchi method wi l l be described in 
d e t a i l s in the following pa r t . In f a c t , the Taguchi 
method has been described as the most powerful tool for 
49. 
achieving qual i ty improvements, according to Jim Pra t t , 
d i rec tor of 工TT^ s s t a t i s t i c a l programs.18 
Quality Improvement Techniques 
Zero Defects 
Zero defects attempt to improve qual i ty by changing 
workers' a t t i t udes , were pa r t i cu la r ly popular in the 
1960s and 1970s. I t theme, "Do i t r ight the f i r s t t ime," 
s t resses e r ro r - f r ee performance. 
Quality Control Circle 
A qual i ty c i r c l e i s a small group of employees who 
meet regularly to ident i fy , analyze, and solve a 
company's problems. A summary of the charac te r i s t i c s of 
qual i ty c i rc les i s given in Table 5. 
The c i rc l e movement has a t t r ac ted remarkable 
a t ten t ion in the United States , but only a few companies 
have sol id experience using c i r c l e s . So i t i s more 
sui table to say that qual i ty c i rc les originated in Japan 
in 1962. 
S t a t i s t i c a l Process Control (SPC) 
SPC i s used to detect and eliminate nonrandom 
(sporadic) var ia t ions as they ar i se while the process i s 
operating. The process i s said to be in control when a l l 
var ia t ions are random and i s out of control when some 
var ia t ions are sporadic. The process i s monitored 
per iodical ly by examining sample uni ts of output. If 
1 8
 Brocka, Bruce and Brocka, Suzanne M. Quality Management： 





TYPICAL CHARACTERISTICS OF QUALITY CIRCLES 
Objectives 
© To improve communication, pa r t i cu la r ly between l ine 
employees and management. 
© To ident i fy and solve problems. 
Organization 
® The c i r c l e consists of a leader and 8 to 10 
employees from one area of work. 
© The c i r c l e also has a coordinator and one or more 
f a c i l i t a t o r s who work closely with i t . 
Selection of c i r c l e members 
® Par t ic ipat ion of members i s voluntary. 
• Par t ic ipat ion of leaders may or may not be 
voluntary. 
Scope of problems analyzed by c i rc les 
o The c i rc l e se lec ts i t s own problems. 
® I n i t i a l l y , the c i r c l e i s encouraged to se lec t 
problems from i t s immediate work area. 
• Problems are not r e s t r i c t ed to qual i ty , but also 
include productivi ty, cost safety, morale housekeeping 
environmeiit and other spheres. 
Training 
o Formal t ra in ing in problem-solving techniques i s 
usually a part of c i r c l e meetings. 
Meetings 
o Usually one hour per week. 
Awards for c i r c l e a c t i v i t i e s 
® Usually no monetary awards are given, 
o The most e f fec t ive reward i s the sa t i s f ac t ion of the 
c i rc le members from solving problems and observing the 
implementation of the i r own solut ions. 
Source: Gryna, Frank M, Quality Circles： A Team Approach to 
Problem Solvincr. New York： American Management Associations, 1981, 
p.10. 
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measurement data for the c r i t i c a l cha rac t e r i s t i c s have 
sh i f t ed away from a purely random pa t te rn , the process i s 
stopped un t i l the causes of nonconformance are corrected. 
S t a t i s t i c s can provide a simple and quick way to 
general ize about a process without resor t ing to highly 
complex models. 
Quality Control 7 Tools 
These 7 tools are developed by Kaoru Ishikawa. The 7 
tools include:
5
 1. Pareto char ts , 2. Cause-effect diagrams 
(fishbone or Ishikawa diagrams), 3. Histograms, 4. Check 
sheets , 5„ Scat te r diagrams, 6. Flowcharts and 7. Control 
char t s . 
Taguchi Method 
Taguchi's philosophy involves the en t i r e 
manufacturing function form design through manufacture. 
His methods focus on the customer by using the loss 
funct ion (Figure 7). 
Taguchi describes qua l i ty in terms of the loss 
generated by tha t product to socie ty . This loss to 
society can be from the time a product i s shipped un t i l 
the end of i t s useful l i f e . The loss i s measure in 
do l la rs and therefore allows engineers to communicate to 
nonengineers the magnitude of t h i s loss in a 
recognizable, common term. Taguchi method i s a 
systematic and e f f i c i e n t approach tha t can aid in 
designing for performance, qual i ty , and cost . Principal 
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5S (Seir i , Seiton, Seiso, Sei^etsu and Shitsuke) 
5S i s a new, ideal preparat ion of high nu t r i t i on to 
any organization, both small and large in s i ze . This 
nu t r i t i ou s food gives every organization the l a s t i ng 
v i t a l i t y to improve overal l product iv i ty and qua l i ty . 5S 
includes IS -- Se i r i , 2S -- Seiton, 3S-- Seiso, 4S — -
Seiketsu and 5S--Shitsuke。 
•. 
IS -- Se i r i means to sor t our unnecessary items in 
the workplace and discard them. 2S -- Seiton means to 
arrange necessary items in good order so tha t they can be 
eas i ly picked for use. 3S -- Seiso means to clean your 
workplace completely so tha t there i s no dust on f loor , ‘ 
machines and equipment. 4S - - Seiketsu means to maintain 
high standard of housekeeping and workplace organization 
a t a l l times. 5S -- Shitsuke means to t r a i n people to 
follow good housekeeping d i sc ip l ines autonomously. 
Fool-proof (Poke Yoke) 
Foolproofing attempts to ensure tha t anyone can use a 
product with as l i t t l e ins t ruc t ion as poss ib le . The user 
may be maintenance personnel as well as the consumer. I t 
a lso t r i e s to prevent a user from harm due to misuse of 
the product or from destroying the product. 
The driving force behind foolproofing i s not tha t we 
have fools who work for us or buy our products, but tha t 
by foolproofing we have grea t ly reduced the a b i l i t y to 
make an e r ror , and have accelerated production, and added 
convenience. Foolproofing involves the producer as well 
as the customer. Foolproofing can be prevent ion/safe ty 





switch, tha t i t cannot be ac t iva ted acc identa l ly , or i t 
can be value-added oriented, such a s the new s ty l e of 
microwave dinners tha t only require to be place in the 
microwave -- no venting i s even needed (Brocka 1992). 
Quality Function Deployment 
Quality function deployment (QFD) tools o f f e r an 
organization a potent way of ingraining the view of the 
„ 
customer in to the s t ruc ture of the organizat ion. I t i s a 
matr ixl ike planning tool capable of in tegra t ing customer 
requirements in to design fea tures , which in turn cascade 
in to production requirements. QFD may be used by every ‘ 
function in the producing organization in every stage of 
the product or service development. QFD begins with basic 
research and continues through sa les and a f t e r service . 
When employed properly, QFD reduced the r i sk of 
mis in terpre t ing customer requirements by providing 
services or manufacturers with a way of t r ans l a t i ng the 
customer
1
s requirements throughout the en t i r e design, 
development, and production process (Denton, 1990) • 
Internat ional Standard Organization (工SO) 
工 SO was o r ig ina l ly derived in the US as mi l i t a ry 
spec i f ica t ions during the Second World War. Later, more 
companies used them to evaluate t h e i r own production 
e f f ic iency and a large number of d i f f e r en t standards 
arose. Eventually, Br i t i sh issued a document cal led "A 
Guide to Quality Assurance in 1979, which was l a t e r 
considered as the in terna t ional standard and what we ca l l 




with s imi lar or even iden t ica l nat ional standards as ISO 
9000. In Hong Kong, the qua l i ty systems c e r t i f i c a t i o n 
body i s the Hong Kong Quality Assurance Association. 
工SO 9000 
工SO 9000 i s an in t e rna t iona l ly accepted standard on 
. 
how to es tab l i sh , . document and maintain an e f f ec t i ve 
qua l i ty system. This se r i e s consis ts of four pa r t s , 
namely from 工 150 9001 to 工SO 9004. These four pa r t s aim 
. • 
a t d i f f e r en t areas . 
ISO 9001 
I t r e l a t e s to qua l i ty spec i f i ca t ions for 
〜 ^ < 
design/development, production, i n s t a l l a t i o n and 
servicing when the requirements of goods or services are 
spec i f ied by the customer in terms of how they must 
perform and which are then provided by the suppl ie r . I t 
i s used for two-party contractual purposes or th i rd -pa r ty 
qua l i ty system cer t i f ica t ion。 
ISO 9002 
I t se t s out requirements where a firm i s 
manufacturing goods or of fer ing a service to a published 
spec i f i ca t ion or to the customer's spec i f i ca t ion . ISO 
9002 i s a lso used for two-party contractual purposes or 
th i rd -pa r ty qua l i ty system c e r t i f i c a t i o n . 
工SO 9003 
I t spec i f ics the qual i ty system to be used in f i na l 
inspection and- t e s t procedures. Like 工 SO 9001 and 9002, 
工SO 9003 i s also used for two-party contractual purposes 
or th i rd-par ty qua l i ty system c e r t i f i c a t i on . 
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ISO 9004 , 
I t i s a guide to overa l l qua l i t y management and the 
qua l i t y system elements within the 工SO 9000 s e r i e s . I t 
i s used for i n t e rna l qua l i t y assurance purpose only ‘ 
Instead of being used for two-party cont rac tua l purposes 
or t h i r d -pa r t y qua l i t y system c e r t i f i c a t i o n as tha t in 
ISO 9001, 9002, 9003,工SO 9004 i s only for developing and 
implementing a qua l i t y system within a company. 
Productivity Improvement Techniques 
Work Measurement 
Work measurement i s the determination of the degree 
and quant i ty of labor in performing t a sks . I t i s the 
ac tua l quant i fying of performance dimensions. 
Layouts 
Physical loca t ion or conf igurat ion of departments, 
work centers , and equipment in the conversion process . 
I t i s the s pa t i a l arrangement of physical resources used 
to crea te the product. The r igh t layout for an 
organizat ion wi l l improve product iv i ty , the qua l i t y of 
the product or service , and del ivery r a t e s . 
Computer-integrated Manufacturing (CIM) 
CIM centers around a shared database for four primary 
manufacturing funct ions: engineering design, 
manufacturing engineering, fac tory production, and 
information management. The shared database i s the glue 
tha t synchronizes the four funct ions , thereby y ie ld ing 
gains in product iv i ty . The database s to res a l l product-
and process - re la ted information required to produce a 
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component or product. i f contains information about 
machines, tools materials , manufacturing steps, 
quant i t ies demanded, due dates, and vendors. 
Material Requirements Planning (MRP) 
MRP i s a system of planning and scheduling the time-
phased materials requirements for production operations. 
MRP also provides information such as due dates for 
components that are subsequently used for shop f loor 
control . Once th i s MRP information i s avai lable, i t 
enables managers to estimate the deta i led capacity 
requirements for each work center. | 
Manufacturing Resources Planning (MRPII) 
MRP 工工 i s a computer-based planning and scheduling 
system designed to improve management's control of 
m a n u f a c t u r i n g and i t s support f u n c t i o n s . MRP工工 e v o l v e d 
from Material Requirements Planning (MRP)/a computerized 
tool for scheduling and ordering materials； MRP工工 system 
has three components: Top Management Planning, Operations 




Just in Time (JIT) 
JIT i s more than jus t an inventory system. I t i s a 
philosophy that guides operations of an organization. 
The goal i s to continuously improve to maximize 
eff ic iency and to eliminate waste in any form, in a l l 
par ts of an organization, i t s suppliers, and i t s 
19 A Note on Manufacturing Resource Planning (MRPII), p.440. 
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customers. In t h i s context, waste i s defined as any 
a c t i v i t y which does not add value to the product or 
serv ice . the applicat ion of JIT requires f u l l commitment 
from management above and employee involvement a t a l l 
l eve l s , pa r t i cu l a r l y the l ine worker. 
Competitive Benchmarking 
Benchmarking analyzes how the firm i s doing against 
competitors, excellent companies in noncompetitive 
f i e l d s , and th i rd -par ty assessment measures, such as the 
Baldrige Award and the Deming Prize. 
Self -directed Work Teams 
I t i s a group of employees responsible for a whole 
product, process or service. Team members plan and 
control t h e i r work, taking over t r ad i t i ona l management 
funct ions . As a team, they meet regular ly as conditions 
demand to se t goals, schedule work, solve problems, 
analyze and evaluate performance within the group, h i r e 
new team members or f i r e and re locate teammates. 
Companies commit to the process hope to gain 
product iv i ty , streamlining, f l e x i b i l i t y , qua l i ty , 
commitment and customer sa t i s f ac t ion . 
Theory of Constraints 
Eliyahu Goldratt
2 0
 and h is associates have coined the 
term "Theory of Constraints" to represent t h e i r ideology. 
The concept of a bottleneck has been generalized in to 
"constraint
1 1
, which includes marketplace cons t ra in t s . In 
2 0 Goldratt , Eliyahu. "The Unbalanced Plant ." APICS 1981 
Internat ional Conference Proceedings, pp.195-99. 
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f a c t , they argue one goal i s to have company output 
constrained by the marketplace, not by cons t ra in t s over 
which the firm has more control . 
Generally speaking《 the basis of the theory of 
cons t ra in t s i s tha t organizations have cons t ra in t s and 
should be managed according to those cons t ra in t s . The 
theory of const ra in ts represents a s h i f t in emphasis in 
the management of organizations. This s h i f t i s from a 
perception tha t minimizing costs i s most important t o a 
r e a l i z a t i on tha t the overal l success of the endeavor i s 
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CHAPTER VI 
H I G H L I G H T OF F I N D I N G S 
In t h i s chapter , a summary of the research f ind ings 
are l i s t e d , f igured or t abu la ted . Since we have received 
130 va l id quest ionnaires returned back, so t h i s summary 
i s s t a t ed with regard to these 130 responses. 
Company Demographics 
This pa r t c i t e s the r e s u l t s of quest ions 1.0, 1.3, 1.4 
and 1.6 to 1.11 s t a t ed in the ques t ionnai re . Table 6 




As r e f l e c t ed by these 130 ques t ionnai res , the 
respondents do vary in s i z e . The smallest company has . 
only four employees while the l a rges t company has 8,000 
employees. The mean number of employees of these 130 
companies i s 893.71. Two companies have only four 
employees and one company has 8,000 employees. 
Employees Turnover Rate 
Only 104 companies answered t h i s quest ion. The mean 
employees turnover r a t e i s 14.84%. The lowest turnover 
r a t e i s zero while the highest turnover r a t e i s 100%. 
Over 50% companies have more than 9% turnover r a t e . Two 
companies have zero turnover r a t e . In f a c t , only one 
company has 100% turnover r a t e . I t seems to be an 
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. e x t r a o r d i n a r y phenomenon. However, the s ize of t h i s firm 
i s very small who only has four employees. As a r e s u l t , 
i t i s not so special tha t i t has 100% turnover r a t e . 
Company Sales Last Year 
The company sa les vary great ly among 130 companies 
which may due to the fac t tha t they vary in s i ze . 
Th i r ty - f ive companies have less than 100 mil l ion sa les 
l a s t year. However, only 1 company has 540 b i l l i on sa les 
l a s t year. The mean sa les volume i s 8.92 b i l l i o n . So 
some companies have very high sales volume. 
Number of Years Established 
Only 123 companies answered t h i s question. The 
oldest company has been established for 106 years while 
the youngest company has been in business for only two 
years . Forty companies have been established for ten or 
l ess than ten years. Thirty companies have been in 
business for over 30 years. However, the average age of 
the companies i s 22.63 years. So most of these companies 
are qui te mature. 
Employees Involved in Quality Improvement Ac t iv i t i e s 
Only 109 companies answered t h i s question. The 
maximum percent of employees engaged in the a c t i v i t i e s i s 
100% while the minimum i s zero. In fac t , the average 
percent i s 21.24. Over 50% of the companies have l ess 
than 10% of t he i r t o t a l employees engaged in the 
a c t i v i t i e s . 
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TABLE 6 
COMPANY DEMOGRAPHICS 
ITEMS Minimum Average Maximum 
Number of employees 4 (2)
a
 893.71 一 8,000 (1) 
""“Employee t u r n o v e r 0 (2) ~14 ,84 100 (1) 
r a t e (%) 
Value of sales.. ($HK 0 (1) 8.92 540 (1) 
Bil l ion) 
Age of business 2 (4) 22.63 106 (1) 
(years) 
Employees involved 0 (8) 21.24 100 (7) 
in qual i ty 
impr ovement (%) 
a
Number in the blanket i s the number of respondents. 
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Overseas Branch or Subsidiary 
Among these 130 companies, 96 companies have branches 
, o r subs id i a r i e s located in other count r ies . Besides, 
most of them have branches not only in one place but in 
severa l places around the world. 
As in Table 7, we can see t ha t 76 companies have 
branches in China. In f ac t , nearly a l l of them are 
f a c t o r i e s or production f a c i l i t i e s . I t can r e f l e c t 七he 
t rend t h a t more and more Hong Kong manufacturing 
companies moved t h e i r production l i nes to China in search 
for cheap labors and land. 
Apart from 七his, 14 companies have t h e i r branches in 
Singapore. I t may due to the f ac t t ha t Hong Kong and 
Singapore have s imilar background in economic, soc ia l and 
cu l t u r a l aspects , they then es t ab l i sh t h e i r foot ings 
t he re . Moreover, eleven companies have t h e i r branches in 
Malaysia. I t i s because Malaysia also has abundant 
supply of cheap labors . So i t i s also a hot place for 
Hong Kong people to es t ab l i sh t h e i r production l i nes 
there• 
Besides, nine and eight; companies have t h e i r branches 
in the U.S. and the United Kingdom respec t ive ly . 工七 may 
due to the f ac t t ha t many foreign companies/ e spec ia l ly 
the u.S.-based companies have es tabl ished t h e i r foot ings 
in Hong Kong and China. 
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TABLE 7 
OVERSEAS BRANCH OR SUBSIDIARY 





Taiwan 9 , 
U.S. 9 












Germany · 1 
Italy 1 
’ .65 
Other Company Informatiori 
Apart from the above information, th ree more 
quest ions have been s ta ted to ask respondents
1
 a t t i t u d e 
towards qua l i ty control management. I f r e f e r r i ng to 
Figure 8 to 10, we can see qui te c l ea r ly t h a t the 
aggregate response of the respondents towards these th ree 
i s sues . 
In Figure 8, the r e su l t of the question "I am 
fami l i a r with various qua l i ty programs such as zero 
de fec t s , qua l i ty c i r c l e s , s 七 atist icpal process con t ro l , 
e t c . " i s s t a t ed . Over 50% of the 130 respondents 
answered "Agree to Strongly Agree" (Scaling point 5 t o 
7) • So, general ly speaking, most of 七hem are fami l i a r 
with these qua l i ty programs. 
In Figure 9 , the r e s u l t of the question "I have read 
books and a r t i c l e s , attended seminars, or sought outs ide 
exper t i se or consul tants in the qua l i ty area" i s s t a t ed . 
Over 60% of the 130 respondents answered "Agree to 
Strongly Agree". So most of them have t r i e d t h e i r e f f o r t 
to enrich t h e i r qua l i ty knowledge through the above-
l i s t e d sources. 
In Figure 10, the r e su l t of the question "Overall , my 
knowledge of the qua l i ty area i s comparable to t h a t of 
managers a t s imi lar levels in other companies" i s s t a t ed . 
About 60% of the 13 0 respondents answered "Agree t o 
Strongly Agree". So many respondents think t h a t t h e i r 
qua l i t y knowledge are comparable 七o mangers a t s imi la r 
l eve l s in other companies. 
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. FIGURE 45 
FAMILIAR WITH VARIOUS QUALITY PROGRAMS 
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FIGURE 9 
TRY TO INCREASE KNOWLEGE IN QUALITY MANAGEMENT 
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FIGURE 10 
KNOWLEDGE OF QUALITY MANAGEMENT IS COMPARABLE TO MANAGERS 
IN OTHER COMPANIES 
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Company Performance 
In t h i s pa r t , customers perception towards the 
respondent companies‘ performance ( r e su l t s of quest ions 
2 . 1 t o 2.13) i s s t a t ed . Moreover, the qua l i ty and 
f i nanc i a l performance of the respondents are t abu la ted . 
Customers Perception of Company Performance 
工n Figure 11, r e su l t s of the question "In general , 
our customers demand qual i ty" i s s ta ted . Over 93% of the 
130 respondents answered "Agree to Strongly Agree". So 
most respondents think tha t t h e i r customers demand 
qua l i t y . Indeed, i t can r e f l e c t the general t rend t h a t 
Hong Kong people demand good qual i ty products. 
In Figure 12, r e su l t s of the question "In general , 
our customers receive the qual i ty 七 hey expect from our 
company" i s s t a t ed . 90¾ of the 130 respondents answered 
..Agree to Strongly Agree". So most respondents think 
t h a t t h e i r customers do receive the qual i ty they expect 
form t h e i r companies. In f ac t , no one thinks t h a t i t s 
customers cannot receive the qual i ty they expect from i t s 
companies• ’ 
In Figure 13, r e su l t s of 七he question "In general , 
our customers perceive our company
f
s past year qua l i t y 
performance as" is stated. No company thinks that it is 
poor. About 17% of the 130 respondents 七hink t h a t i t i s 
average. 70% think t ha t i t i s above average but below 
good (Scaling Point 5 and 6) . Only 9 companies think 
t h a t i t i s g o o d . : 
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FIGURE 11 
OUR CUSTOMERS DEMAND QUALITY 
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FIGURE 12 
OUR CUSTOMERS RECEIVE QUALITY THEY EXPECT FROM 
OUR COMPANY 
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. FIGURE 45 
OUR CUSTOMERS PERCEIVE OUR COMPANY'S PAST YEAR 
QUALITY PERFORMANCE 
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In Figure 14, r e s u l t s of the question "In genera l , 
our customers receive qua l i ty performance from our 
company over the past year i s " ) i s s t a t ed . No company 
th inks t h a t i t i s poor, Over 17% of the 130 respondents 
th ink t h a t i t i s average. Over 71% think t h a t i t i s 
above average but below good. Only 7 companies th ink 
t h a t i t i s good. 
Quality Performance 
Table 8 summarizes qua l i ty performance of the 
respondents regarding to 七he following items. 
Percent of items defect ive 
Only 96 companies answered t h i s quest ion. The 
maximum percent i s 98 while the minimum i s zero. The 
average defec t ive i s 7.194%. Generally speaking, over 
7 3% of 96 respondents have l ess than 5% items de fec t ive , 
b- ^^ H 
So most of them have a very good qua l i ty performance. 
« 
In t e rna l waste/scrap costs 
Only 82 companies answered t h i s quest ion. The 
h ighes t cost as a percent of dol la r sa les i s 30 while the 
lowest i s zero. Over 80% of 82 companies have l e s s than 
5% waste/scrap c o s t s . 工 n fact广 the mean cost i s 4.09%. 
Returns and warranty/adiustment costs ； 
Only 78 companies have answered t h i s quest ion. The 
h ighes t cost as a percent of dol la r sa les i s 25 while the 
lowest i s zero. Over 50% of 78 companies have l e s s than 
1% re tu rns and warranty cos ts . The average cost i s 
3.128%. 
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FIGURE 14 
OUR CUSTOMERS RECEIVE QUALITY PERFORMANCE FROM OUR COMPANY 
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Rework costs 
Only 75 companies answered t h i s question. The 
highest cost as a percent of dol lar sa les was 25 while 
the lowest i s zero. Over 60% of 75 companies have l e s s 
than 2% rework cos ts . The average cost i s 3.785%. 
Training and development' expenditures 
Only 88 companies answered t h i s question. The 
highest t r a in ing and development expenditure as a percent 
of do l la r sa les was 30 while the lowest i s zero. Only 8% 
of 88 companies have spent more than 10%. The average 
expenditure i s 3.669%. 
Financial Performance 
Table 9 summarizes f inancia l performance of the 
respondents regarding to the following items. 
Last year
1
s net p r o f i t 
Only 73 companies answered t h i s question. The 
maximum percent i s 45 while the minimum i s zero. The 
average i s 11.675%. Over 48% of 73 respondents have more 
than 10% of net p ro f i t as a percent of dol lar sa l e s . 
Last yea r ' s re turn on asse ts (ROA) 
Only 58 companies answered t h i s question. The 
maximum percent i s 200 while the minimum i s zero. The 
average i s 17.703%. Over 50% of 58 respondents have more 
than 10% of ROA as a percent of dol lar sa les . 
Past three years
f
 re turn on asse ts (ROA) 
Only 55 companies answered t h i s question. The 
maximum percent i s 150 while the minimum i s zero. The 
average i s 15.944%. Over 4 6% of 55 respondents have more 
.... , . : • . . ‘ ‘ • 、，’ ：.-, , '' .1.. , . . .:. ., . . • . .• . 、 - . 
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than 10% of net p r o f i t as a percent of do l l a r s a l e s for 
the pas t th ree years . 
Past th ree years ' sa les growth (decline) 
Only 72 companies answered t h i s quest ion. The 
maximum percent i s 149.7 while the minimum i s -2 0 ( sa les 
decl ine) . The average i s 19.8%. Over 55% of 72 
respondents have more than 10% of sa les growth as a 
percent of do l l a r sa les for 七he pas t th ree years . 
、，:s, ‘ 
However, th ree companies have sa les decl ine for the pas t 
th ree years . 
Quality Improvement Techniques 
This pa r t i s about the r e s u l t s of the qua l i t y 
improvement techniques. I t c i t e s the r e s u l t s of 
quest ions 3.1 to 3.31. 
Formal Approach to Quality Improvement 
As r e f e r to Figure 15, 75 companies have formal 
approach to qua l i ty improvement. In Table 10, among 
these 75 companies, only 1 company has the approach for 
29 years . However, nearly a l l of them have the approach 
for 1 year . 
Separate Quality Department 
As in Figure 16, 80 companies have separate qua l i t y 
department. Among these companies, over 37.5% have more 
than 10 s t a f f in the qua l i ty department. 工n f a c t , f i ve 
companies have more than 100 s t a f f in the department. 
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QUALITY PERFORMANCE 
一 ITEMS Minimum Average Maximum 
% of items 0 (3) a 7.194 98(1) 
？ sc t i v s • “ 
Scrap cost 一 0 (4) 4.090 30 (1) ~ 
Return cost 0 (9) 3.128 25 (1) 





Training and 0 (11) 3.669 30 (1) 
development 
expenditure | I I —. 
a
Number in the blanket i s the number of respondents. 
TABLE 9 
FINANCIAL PERFORMANCE 
I T E M S Minimum 一 Average Maximum 
Net p r o f i t 0 (3)
a
 11.675 45 (1) 
ROA 0 (2) . 17.703 200 (1) 
ROA past three 0~j3) “15.944 150 (1) 
years ： ：—— 
Sales growth past -20 (4) 19.800 149.7 (1) 
three years [ _ _ l _ 
a
Number in the blanket i s the number of respondents. 




NUMBER OF YEARS COMPANIES HAVE FORMAL 
APPROACH TO QUALITY IMPROVEMENT 
Number of Years Number of Companies 
Less than 1 years
 2 
， 1 - 2 years 29 
3 一 4 years 一 16 
5 - 6 years “ 12 
7 - 8 years — 6 
9 - 1 0 years 6 
11 - 12 years Q 
13 - 14 years 一 _J5 • 
15 - 16 years 1 
17 一 18 years 1 
19 - 20 years ~ 1 
21 - 22 years
 0 
23 - 24 years ~ Q 
25 - 26 years 
27 -28 years “ 
29 years | 1 
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DOES YOUR COMPANY HAVE A SEPARATE QUALITY DEPARTMENT? 
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Application of Quality Improvement Techniques 
In Figure 17, r e su l t s of the question "Quality 
Improvement a t t h i s company i s best described as applying 
no formal approach" i s s ta ted. Over 50% of the 130 
respondents answered "Disagree to Strongly Disagree" 
(Scaling point 1 to 3) • So most respondents think tha t 
they do apply formal approach. 
In Figure 18, r e su l t s of the question "Quality 
Improvement a t t h i s company i s best described as applying 
s t a t i s t i c a l process control (SPC)" i s s ta ted . Over 46% 
of the 130 respondents answered "Agree to Strongly 
Agree". More than 29% of the 130 respondents answered 
"Disagree to Strongly Disagree". 
In Figure 19, r e su l t s of the question "Quality 
Improvement a t t h i s company fis best described as each 
employee、 responsibi l i ty : behavioral in nature" i s 
s t a ted . Over 68% of the 130 respondents answered "Agree 
to Strongly Agree". More than 11% of the 130 respondents 
answered "Disagree to Strongly Disagree". 
In Figure 20, r e su l t s of the question "Management's 
involvement and responsibi l i ty" i s s ta ted . Over 86% of 
the 130 respondents answered "Agree to Strongly Agree". 
More than 5% of the 130 respondents answered "pisagree to 
Strongly Disagree". 
In Figure 21, r e su l t s of the question "Quality 
Improvement a t t h i s company i s best described as 
ident i fying and resolving , improvement projects" i s 
s ta ted . Over 75% of the 130 respondents answered "Agree 
to Strongly Agree". No company chose "Strongly Disagree
11
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FIGURE 17 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS APPLYING 
NO FORMAL APPROACH 
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FIGURE 18 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS APPLYING 
STATISTICAL PROCESS CONTROL (SPC) 
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FIGURE 19 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS EMPLOYEE 
RESPONSIBILITY； BEHAVIORAL IN NATURE 
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. FIGURE 45 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS 
MANAGEMENT
1
S INVOLVEMENT AND RESPONSIBILITY 
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QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS 
IDENTIFYING & RESOLVING IMPROVEMENT PROJECTS 
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工n Figure 22, r e su l t s of the question "Quality 
Improvement a t t h i s company i s best described as c r i s i s 
joased; a t ten t ion and improvement primarily a f t e r a 
f a i l u r e " i s s ta ted . Over 56% of the 13 0 respondents ！ 
answered "Agree to Strongly Agree". More than 23% of the 
130 respondents answered "Disagree to Strongly Disagree". 
In Figure 23f r e su l t s of the question "Quality 
Improvement a t t h i s company i s best described as reward 
focused; pay for quali ty performance" i s s ta ted . Over 
45% of the 130 respondents answered "Agree to Strongly 
Agree". More than 33% of the 130 respondents answered 
"Disagree to Strongly Disagree". 
Figure 2 4 shows whether respondents
1
 have applied 七he 
s ix qual i ty improvements techniques, namely Quality 
Control Circles , Quality Control 7 tools , Taguchi Method, 
5S, Fool-proof and Quality Function Deployment (QFD)• 
From t h i s f igure, we can say that these techniques are 
no七 so popular among the respondents. Only 14 companies 
apply Taguchi Method. However , Quality Control Circles 
and QFD are the two most popular. For七y_six companies 
apply Quality Control Circles and 45 companies apply QDF. 
Figure 25 shows whether respondents
1
 are famil iar 
\ “ 
with the four gurus in quali ty management； namely Edward 
Denting, Joseph Juran, Phil ip Crosby and Kaoru 工shikawa. 
I t shows c lear ly that most of the respondents are not 
famil iar with these gurus. Among these four gurus, 
Edward Deming i s the most popular. Totally, 35 companies 
are famil iar with him. 
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. FIGURE 45 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS CRISIS 
BASED； ATTENTION AFTER FAILURE 
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FIGURE 23 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS REWARD 
FOCUSED； PAY FOR QUALITY PERFORMANCE 
r . — n 
25、‘. ， ’ . u； 
I 麵 邏 繁 
a. 20-^ . ZZI?1 y ^ S I ^ . [T j , 
5 ‘ ( — -H: ^  — -h'' Ki薩一 ^,¾ — • 5¾ —— 
o y “ ^¾¾ ？ J 描： 、• W^,', ^ 
° 15-
X
 . _ i • ^7 . • 
名 ^ . — ^ 
. 0 j j j g f e M 柳 釋 顯 糾 ， 響 柳 
1 2 3 4 5 6 7 
Strongly Disagree Neither Agre^  Nor Disagree Strongly Agree 
Seven Points Scaling 
Notes: This Figure states results of Question 3..11. 
90 
1： ‘ ,. 
:，,. . . ‘ . , . ， . . . . ’ m 
FIGURE 24 
QUALITY IMPROVEMENT AT COMPANY BEST DESCRIBED AS APPLYING 
fHESE TECHNIQUES 
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. FIGURE 45 
COMPANY IS FAMILIAR WITH THESE SCHOLARS IN QUALITY MANAGEMENT 
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Quality Improvement 一 工SO 9000 
I Figure 26 shows tha t 23 out of 130 respondents are 
c e r t i f i e d as ISO 9000 producers .、In f a c t , most of 七hem 
have obtained ISO 9002. As in Figure 27, t he re are 13 ： 
companies c e r t i f i e d as ISO 9002 holders , nine companies 
1' c e r t i f i e d as 工 SO 9001 holders and only one company 
c e r t i f i e d as ISO 9003 holder. 
Among 106 companies, which have not yet c e r t i f i e d as 
XSO 9000 producers, only 63 are i n t e r e s t ed in applying 
for these c e r t i f i c a t e s (Figure 28) . , 
Among them, 28 companies are in t e re s t ed in applying 
for ISO 9001. In Figure 29, i t shows t ha t 29 companies 
are in te res ted in applying for ISO 9002. However, only 
s ix companies wan七 to apply for ISO 9003. 
Among the 106 companies, which not yet c e r t i f i e d as 
工SO 9000 producers, 26 of them would l ike to apply for 
the c e r t i f i c a t e within 1 year. Fourteen of them want to 
apply within 3 years. Forty of them have not yet decided 
when to apply. Twenty-six companies chose the option 
"others" (Figure 30)• 
Moreover, 25 of them plan to use t h e i r own s t a f f t o 
I implement ISO 9000. Only one company plans to h i r e 
consultant to implement ISO 9000. For ty- three companies 
would employ own s t a f f and consultant to implement ISO 
9000. Thirty-seven companies chose the option "others" 
(Figure 31)• 
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FIGURE 26 
IS YOUR COMPANY CERTIFIED AS AN ISO 9000 PRODUCER? 
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. FIGURE 45 
WHICH CERTIFICATES YOUR COMPANY RECEIVED? 
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. FIGURE 45 
WHICH CERTIFICATES YOUR COMPANY INTERESTED IN? 
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FIGURE 30 
WHEN YOUR COMPANY APPLIES FOR ISO 9000? 
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Quality improvement - Understand and Specify 
Customer Requirements 
• in F i g u r e 3 2, r e su l t s of the question "At my company 
customers' opinions and views regarding t he i r needs are 
act ively sought through di rec t contact; sa les c a l l s , ； 
focus groups, and so forth" i s s ta ted . Over 7 6% of the 
1 3 0 respondents answered "Agree to Strongly Agree". More 
than 8% of the 130 respondents answered "Disagree to 
Strongly Disagree"• 
工 n Figure 33, r e su l t s of the question "At my company, 
there are a number of inspectors who t ry to assure we 
conform to specif icat ions" i s s ta ted. Over 57% of the 
1 3 0 respondents answered "Agree to Strongly Agree". More 
than 18% of the 130 respondents answered "Disagree to 
Strongly Disagree". 
工 n Figure 34, r e su l t s of the question "At my company, 
qual i ty pract ice r e f l e c t s air emphasis upon design" i s 
s t a t e d . Over 63% of the 130 respondents answered "Agree 
to Strongly- Agree". More than 14% of the 130 respondents 
answered "Disagree to Strongly Disagree". 
I n Figure 35, r e su l t s of the question "At my company, 
qual i ty pract ice r e f l e c t s an emphasis upon conformance" 
i s s ta ted . Over 76% of the 130 respondents answered 
. "Ag ree to Strongly Agree". More than 7% of the 13 0 
respondents answered "Disagree to Strongly Disagree". 
I n Figure 36, r e su l t s of the question "At my company, 
qual i ty education and t ra ining programs address the 
knowledge and s k i l l s employees need to meet the qual i ty 
objective associated with the i r r e spons ib i l i t i e s" i s 
s ta ted . 80% of the 130 respondents answered "Agree 
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CUSTOMERS
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. FIGURE 45 
INSPECTORS TRY TO ASSURE COMPANY CONFORMS 
TO SPECIFICATIONS 
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. FIGURE 45 
QUALITY PRACTICE REFLECTS AN EMPHASIS UPON DESIGN 
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. FIGURE 45 
QUALITY PRACTICE REFLECTS AN EMPHASIS UPON CONFORMANCE 
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. FIGURE 45 
QUALITY EDUCATION AND TRAINING PROGRAMS 
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Notes: This Figure states results of Question 3.31. 
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t o Strongly Agree". More than 10% of the 130 respondents 
answered "Disagree to Strongly Disagree". 
Productivitv Improvement Techniques 
This par t i s about the productivi ty improvement 
techniques. I t c i t e s the r e su l t s of questions 4.1 to 
4.15. 
Formal Approach to Productivity Improvement 
As regard to Figure 37, Sixty-four have formal 
approach to productivi ty improvement. Total ly, Sixty-one 
do not have formal approach. Actually, there are only 
125 companies answered t h i s question. 
Application of Productivity Improvement Techniques 
In Figure 38, r e su l t s of the question "At my company, 
product ivi ty i s improved by t r ad i t i ona l i ndus t r i a l 
engineering applicat ions: process flow analys is , work 
measurement, standards, layouts, and so for th" i s s t a ted . 
Over 66% of the 130 respondents answered "Agree to 
Strongly Agree". Only 11% of the 13 0 respondents answered 
"Disagree to Strongly Disagree
11
. 
In Figure 39, r e su l t s of the question "At my company, 
product ivi ty i s improved by e f fec t ive inventory planning 
and control" i s s ta ted . Over 73% of the 130 respondents 
answered "Agree to Strongly Agree". Only 11% of the 130 
respondents answered "Disagree to Strongly Disagree". 
In Figure 40, r e su l t s of the question "At my company, 
product ivi ty i s improved by improving qual i ty" i s s t a t ed . 
Over 76% of the 130 respondents answered "Agree to 
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. FIGURE 45 
DOES YOUR COMPANY HAVE FORMAL APPROACH TO 
PRODUCTIVITY IMPROVEMENT? 
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. FIGURE 45 
AT MY COMPANY, PRODUCTIVITY IS IMPROVED BY TRADITIONAL 
INDUSTRIAL ENGINEERING 
40-/ X ^ l 
3 5 - ( ‘ :,¾¾ 
【30-, ^ 7 ^ ^ 7 1 ¾ ¾ . 
E 2 5 龜 勸 _ ^M" , 'iM 
0
 20 7 O W ) : XJ.fC 
。 / 纖 
s 15-X ^M^ k咸！较：麵 
y “ '、X ) -、,•< f' • \ \ '>。。>'•- ',,、" 一 ' i^ J 
1 10-Z 勺二:v 
2 \ ‘： \ 、5 ‘ 、、、“ ) '<:、—、t _ x、、> — ,、： 
1 2 3 4 5 6 7 
Strongly Disagree Neither Agree Nor Disagree Strongly Agree 
Seven Points Scaling 
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. FIGURE 45 
AT MY COMPANY# PRODUCTIVITY IS IMPROVED BY EFFECTIVE 
INVENTORY PLANNING 
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. FIGURE 45 
AT MY COMPANY, PRODUCTIVITY IS IMPROVED BY IMPROVING 
QUALITY 
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Strongly Agree". Over 6% of the 130 respondents answered 
"Disagree to Strongly Disagree". 
In Figure 41, r e su l t s of the question "At my company, 
product ivi ty i s improved by s t ress ing employee 
biographical data in employee select ion; work h i s to ry , 
education references, and so forth" i s s ta ted . Over 51% 
of the 130 respondents answered "Agree to Strongly 
Agree". About 19% of the 130 respondents answered 
"Disagree to Strongly Disagree". 
In Figure 42, r e su l t s of the question "At my company, 
product ivi ty i s improved by decentral izing; placing 
re spons ib i l i t y , authori ty, and decision-making a t lower 
levels in the organization" i s s ta ted . Over 53% of 七he 
130 respondents answered "Agree to Strongly Agree". 
About 24% of the 130 respondents answered "Disagree to 
Strongly Disagree"• 
In Figure 43, r e su l t s of 七he question "At my company, 
product ivi ty i s improved by providing objective feedback 
to employees on performance; providing quan t i t i e s , 
qua l i ty , and achievements against goals and d i rec t ions 
received" i s s ta ted . Over 75% of the 130 respondents 
answered "Agree to Strongly Agree". Only 10.7% of the 
130 respondents answered "Disagree to Strongly Disagree". 
Figure 44 shows whether respondents
1
 have applied 
seven productivi ty improvements techniques, namely CIM, 
MRP, MRP I I , . J I T , Competitive Benchmarking, Sel f -d i rec ted 
Work Team and Theory of Constraints. From t h i s f igure , 
we can say tha t these techniques are not so popular among 
the respondent companies. Only 14 companies apply 
f .:•:、，• 
• •. I 
FIGURE 41 
AT MY COMPANY, PRODUCTIVITY IS IMPROVED BY STRESSING 
EMPLOYEE BIOGRAPHICAL DATA 
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. FIGURE 45 
AT MY COMPANY, PRODUCTIVITY IS IMPROVED BY PLACING 
AUTHORITY AT LOWER LEVERLS 
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. FIGURE 45 
AT MY COMPANY, PRODUCTIVITY IS IMPROVED BY PROVIDING 
FEEDBACK TO EMPLOYEES 
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. FIGURE 45 
AT MY COMPANY, PRODUCTIVITY IS IMPROVED BY APPLYING 
THE FOLLOWING TECHNIQUES 
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I 
CIM. However, Self-directed Work Teams are the most 
, . 
popular. More than 7 0 companies have applied t h i s 
technique. 
The l a s t question i s "Based on my company
1
s surveys' 
employees a t may company are s a t i s f i ed with the company". 
Result i s s ta ted in Figure 45. No company chose the 
"Strongly Disagree" option. In fac t , about 47% of them 
• chose "Agree to Strongly Agree" option. 〜. 
116 
. FIGURE 45 
AT MY COMPANY, EMPLOYEES ARE SATISFIED WITH THE COMPANY 
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‘CHAPTER VII 
ANALYSIS AND D I S C U S S I O N 
In t h i s chapter, the research findings are analyzed 
and discussed in more d e t a i l . Factor analysis and step-
wise multiple regression were used to in te rp re t the 
findings . 
Factor Analysis 
Factor analysis i s a s t a t i s t i c a l technique used to 
iden t i fy a r e l a t i ve ly small number of fac tors tha t can 
、 be used to represent re la t ionships among se ts of many 
in t e r r e l a t ed var iables . I t helps us iden t i fy some 
underlying, not d i r ec t ly observable, constructs . We use 
the SPSS/PC+ System factor analysis routine in t h i s 
analysis .. 
Kaiser-Mever-Olkin Measure 
Sampling adequacy can be measured by the Kaiser-
Meyer-Olkin measure (KMO) which compares the magnitudes 
o f the observed corre la t ion coef f ic ien t s to the 
magnitudes of the pa r t i a l corre la t ion coe f f i c i en t s . 
Small values for the KMO measure indicate that a fac tor 
analysis of the variables may not be a good idea, since 
correla t ions between pai rs of variables cannot be 
explained by the other var iables . 
118 
i — . 、 . I as middling and in the 0.60 1s as mediocre, in the 0 .50 f s 
as miserable, and below 0.5 as unacceptable.
2 1
 Since the 
』 . 
value of the overal l KMO s t a t i s t i c in our study i s 
0.77201 which i s close to 0.8, we can proceed with the 
fac tor analys is . 
Steps of Factor Analysis 
Principal Component Analysis 
In the . pr inc ipal component analysis , fac tors are 
included with eigenvalue greater than 1. In our case, 
the s ix - f ac to r s model (Table 11) captures 64.9% of the 
t o t a l variance. The factor loadings for the 6 fac tors 
are tabulated in Table 11. 
VARIMAX Rotation 
After the pr incipal component analysis , VARIMAX 
ro t a t i on i s used in an attempt to transform the i n i t i a l 
matrix into one tha t i s easier to i n t e rp re t . Variables, 
which are highly re la ted to an individual fac tor , are 
highlighted in the rotated factor matrix (Table 12)• 
Interpre ta t ion of Factors 
Factor 1 
As in Table 12, Question 3.27 (customer
f
s views are 
ac t ive ly sought), Question 3.28 (inspectors t r y to 
assure conformance), Question 3.29 (quali ty prac t ice 
21 M a r i j a j . Norusis. S t a t i s t i c s Guide. "Factor Analysis: 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































r e f l e c t s on design)/ Question 3.30 (quality prac t ice 
reflects on conformance) and Question 3,31 (quality 
t ra in ing addresses employee need) are highly re la ted to 
Factor 1, 
If re fe r r ing to the questionnaire attached in the 
Appendix, one may notice the above questions are 
designed to measure "Quality products and services 
. d e p e n d highly upon the degree to which a company 
understands and specif ies customer's requirements 
(design) and produces and services these requirements 
(conformance) “ . So Factor 1 can be interpreted as a 
measure of a company's ab i l i t y to understand customer 
requirements and produce and service these requirements. 
Factor 2 
in Table 12, Question 4.2 ( t radi t ional indus t r i a l 
engineering applicat ions) , Question 4.3 (effect ive 
inventory planning and control) , Question 4.4 (improving 
quali ty) and Question 4.5 (employee biographical data in 
employee selection) are highly re la ted to Factor 2. 
Actually, Questions 4.2 to 4.5 are used to measure 
"Productivity can be improved by means of t r ad i t i ona l 
behavioral, engineering and accounting prac t ices . 
Therefore, Factor 2 can be interpreted as the 
behavioral, engineering and accounting product ivi ty 
interventions used by the company. 
Factor 3 
Question 3.7 (quality improvement by involving 
employees) , Question 3.8 (quality improvement by 
122 
management‘s involvement and responsibi l i ty) and 
Question 3.9 (quality “ Improvement by iden t i fy and 
resolve improvement project) are highly re la ted t〇 
Factor 3. These questions are designed to study how 
companies can improve the qual i ty of t he i r products. 
More precisely, Factor 3 can be iden t i f i ed as the 
company*s ab i l i t y to recognizing the need of qual i ty 
improvement and involving a l l employees including 
management in the qual i ty improvement prac t ice . 
Factor 4 
Question 4.6 (placing decision making in a lower 
l eve l ) ; Question 4.7 (providing objective feedback to 
employee) and Question 4.15 (employees are s a t i s f i ed 
with the company) are highly re la ted to Factor 4. These 
questions are re la ted to some of the behavioral 
p r o d u c t i v i t y interventions. So be t t e r communication 
between management and employee, placing more 
respons ib i l i ty at lower level and improving labor 
re la t ionship are re la ted to Factor 4. 
Factor 5 
Factor 5 i s re la ted to some of the qual i ty 
improvement pract ices - Question 3.5 (applying no formal 
approach) and Question 3.6 (applying s t a t i s t i c a l process 
control) . Since the factor loading for Question 3.5 
(applying no formal approach) i s negative, Factor 5 can 
be interpreted as some formal approach to qual i ty 
improvement such as having some standard or some 
123 
standardize procedure for q u a l i t y control and qua l i ty 
assurance. 
Factor 6 
Factor 6 i s a measure of c r i s i s based qua l i ty 
improvement p rac t ice (Question 3.10). Attention and 
improvement on qual i ty i s done pr imari ly a f t e r a 
f a i l u r e . 
Regression 
After the fac tor analysis , the independent var iab les 
are expressed as fac tor scores condensed from the item 
responses are regressed against the dependent var iab les 
such as qual i ty , product ivi ty and f inanc ia l performance. 
The step-wise multiple regression was used in t h i s 
analys is . The. resul ts are tabulated in Table 13. 
Total Quality Cost 
From Table 13, we can see that fh^ t o t a l cost of 
qual i ty , which i s defined as the_sum o f _ i n t e r n a l 
^ 计 p/^rarp ^n.ch as a PPrrpnt of sa les , re turns and 
w^r-rantv or adnnstmeP^ m a percent of sa les and, rev^ork 
m a nerce^h nf sa les , i s predicted by a regression a t a 
s ign i f i can t level of p<0,05. 
The R
2
 and the F- ra t io of 七he regression are 0.1709 
and 5.359 respect ively . Factor 5 i s re la ted , to the 
t o t a l cost of qual i ty with a negative coef f i c i en t of -
3.470. This means tha t . when using some s t a t i s t i c a l 
techniques or some formal approaches to qual i ty , the 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































工 t e m s Defective and Rework Cost 
Factor 5 i s also related to percent_of__i tems 
defect ive and rework as a percent of__sales with a 
negative coe f f i c i en t of -1.671 and -1.380 respect ively. 
The R
2
 for percent of items defective i s 0.1596 and the 
P - ra t io i s 4.938. The R
2
 for rework as a percent of 
sa les i s 0.2528 and the F-rat io i s 8.798. From t h i s , we 
can see tha t when applying formal approach to qual i ty , 
qua l i ty cost such as items defective and rework can be 
reduced. 
Returns and Warranty Cost 
Another qual i ty cost , r e tu rns_and warranty__or 
^dnustment 叩 a percp.nt of sales , i s re la ted to Factor 
6. Factor 6 i s defined as -the use of c r i s i s based 
qual i ty improvement pract ices . The R
2
 i s 0.1725 and the 
F_ratio i s 5.421. The coeff ic ient i s 0.9388 which means 
tha t when at tent ion or improvement on quali ty i s made 
primarily a f t e r a fa i lu re , return and warranty cost 
tends to be higher. Therefore, return and warranty cost 
can be reduced by bet ter planning and qual i ty 
improvement before fa i lu re occur. 
Internal Waste and Training Costs 
Tnl-Arnal and ^^rap cost as a percent of sa les 
a n d -h^inlna and d e v e l o p ^ p - n t : costs as pp.rcent of sa les 
are the only two quali ty costs dependent variable where 




The two qual i ty performance dependent var iables , 
namely perceived company's past year qual i ty and 




 for perceived company's past year qual i ty i s 
0.3378 and the F-ra t io I s 13.27. The R
2
 for customers 
received -quality i s 0.2582 and the F-ra t io i s 9.049. 
The coeff ic ient for perceived company's qual i ty and 
I customers received qual i ty are 0.4666 and 0.3850 
respect ively which means that t h i s qual i ty performance 
can be improved by formal approaches to qual i ty such as 
s t a t i s t i c a l techniques, 
• Financial Performance 
Surprisingly, all the financial performance dependent 
variables are not s ign i f ican t ly re la ted to any one of 
the six fac tors . 
Employee Turnover Rate 
The annual employee turnover ra te i s s ign i f i can t ly 
re la ted to Factor 3 wi七li a coeff ic ient of 6,367. The R2 
i s 0.1682 and the F-rat io i s 5.258. Factor 3 i s 
iden t i f i ed as the company's ab i l i t y to recognize the 
need for qual i ty improvement and employee involvement. 
Since company； who takes qual i ty as a serious 
consideration, believes that qual i ty i s a respons ib i l i ty 
of everyone within the , company and should involve 
everyone. By so doing, companies may demand everyone 
to take part in quality, improvement ac t iv i t y which may 
128 
then create excess work load to . them. Some employees 
may not l ike to bear extra respons ib i l i ty i f there i s no 
s ign i f i can t reward to them. As a r e su l t , turnover r a t e 
i s high. - ,、 f • '； 、 
Employees‘ Satisfaction 
Lastly, employees' s a t i s f ac t i on with the company i s 
re la ted to Factor 4. The coef f ic ien t i s 0.6099 with the 、.. . ’ ‘ ...、 . . . , .... 
r 2 o f 0.2108 and the F- ra t io of 6.945. 
Factor 4 i s re la ted to be t t e r communication between 
management and employee as well as improving labor 
re la t ionsh ip . For t h i s reason, employees are general ly 




The purpose of t h i s research i s to study how qual i ty 
and productivity improvement factors r e l a t e to actual 
.• . . . 
qual i ty , productivity and f inancial performance. 、•：”.. 
Generally speaking, the improvement in qual i ty 
performance as well as productivity performance leading 
to be t t e r f inancia l gain i s the ultimate objective of 
many corporations who have part icipated in any qual i ty 
improvement programs. In fact , internal and external 
qual i ty improvements are the immediate r e su l t s of such 
programs• 
From our observation, quali ty interventions have 
indeed helped Hong Kong manufacturing companies in 
achieving the i r immediate goals of improving both t he i r 
in te rna l and external qual i ty. The quali ty interventions 
are re la ted to the quali ty performance in a s t a t i s t i c a l 
sense• 
Internal quali ty such as lower t o t a l cost of qual i ty , 
less percent of items defective, less return and warranty 
or ad jus 七 ment cos 七 and less rework as a percent of sa les 
are a l l s igni f icant ly related to the qual i ty improvement 
interventions. External quali ty such as perceived 
company
1
s quali ty and custom received qual i ty are 
improved• 
130 
Of pa r t i cu l a r i n t e r e s t , Factor 5, which i s the 
qua l i ty intervent ion by means of formal approach and 
/ s t a t i s t i c a l techniques, i s re la ted to two external 
qua l i ty var iables (perceived company's qua l i ty and custom 
received quali ty) and three in terna l qual i ty var iables 
( to ta l cost of qual i ty , percent of items defect ive and 
rework as a percent of sales) . In fac t , Factor 5 i s 
r e l a ted to some qual i ty improvement p rac t i ces . We believe 
t h i s fac tor can, as a r e su l t , improve the qua l i ty 
performance of Hong Kong manufacturing companies. 
More and more Hong Kong companies are t ry ing to 
pursue the c e r t i f i c a t i on of ISO 9000. As in our 
research, among 107 companies which have not yet 
‘ c e r t i f i e d as ISO 9000 producers ; over 58% are in te res ted 
in applying for these c e r t i f i c a t e s . 
‘ M o r e o v e r , as numerous organizations are put t ing 
t h e i r e f f o r t in pushing qual i ty improvement in Hong Kong, 
l ike the HKMA Quality Award run by the Hong Kong 
: Management Association, i t is believable the quality 
improvement of Hong Kong manufacturing firms wi l l have 




A SURVEY OF YOtJR COMPANY'S QUALITY IMPROVEMENT PRACTICES 
• ‘ ‘• . 
Every company strives to generate and deliver high quality products and services to their customers 
a P P 二 s toward quality achievement and actual quality achievement vary among compames. 
S； L^Tseeks to Mentify you company's approach and achievements „ n g 二 = 
Questions ask 朌 your opinions, feelings, beliefs, and in a few instances, 
regarding quality improvement at your company, There are no right or wrong answers. You or 
your company's identity is not required to complete this survey. 
PART ONE. COMPANY DEMOGRAPHICS 
In this questionnaire, we focxis on the "company" in Hong Kong. Please answer all the question 
r e S T l h e operation in Hong Kong only. Simply answer for the 插 yon are _ teste 
with, either the nnmpanv as a whole or the division in which you work, 
1 0 Does your company have other branches or subsidiaries in China or overseas which is 
related to Hong Kong? Pie 脱 specify site. 
L 1 The business nature of the company is (e.g. manufacturing, servicing 
etc) ,
 :
 —^  
1.2 The type of products or services' in this division/company is (e.g. toys, electronic etc) 
1.3 The number of employees in this company is approximately — 
1 4 The annual employees turnover rate, i.e., the number of permanent employees terminating 
… last year over the average number of employees last year, in the company was 
1.5 The key criteria used to assess a manager's performance— in this company 
is • 
1.6 Company sales last year were approximately 
1.7 This company has been in business for approximately years• 
1.8 The percent of employees now involved in quality improvement activities and training in 
this company is — % 
. . i 
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Strongly . Neither Agree t^rongly 
Dissagree Nor Disagree Agree 
1.9 I am familiar with various quality 
program such as zero defects, quality 6 7 
circles, statistical process control, etc,,... 1 2 3 4 
1.10 I have read books and articles, 
attended seminars, or sought outside 
expertise or consultants in the _ ' . n y
v , 1 2 3 4 5 6 7 
quality area.“"."，""“"”,••••，，•“••••“，• 1 力 I i 
Overall, my knowledge of the quality area 
is comparable to that of managers at 6 7 
similar levels in other companies•.………1 2 3
 4 
1.12 Mv job title is C — 
‘‘ • 
• 
1- ‘ • •, 
1.13 My duties included — 
PART TWO. COMPANY PERFORMANCE 
Strongly Neither Agree Strongly 
Dissagree Nor Disagree Agree 
In general, our customers… 
竹 ， 1、 1 2 3 4 5 6 7 
2.1 Demand quality “•”.“."
 
 ^ 
2 2 Receive the quality they expect from 
1 2 3 4 5 6 / 
our company…….产………….…••“… 1 “ 
Poor Average Good 
2 3 Perceive our company's past year quality „ 广 1 2 3 4 5 6 7 performance as •«—•• L ^ J 
2.4 Receive quality performance from our 
company over the past year is,”.“…… 1 2 3 4 5 6 7 
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QUALITY PERFORMANCE can be measured or expressed in a number of ways. At my company, 
over the past year, the . . . 
2 .5 Percent o f items (or service) defective in our production process is %. 
2.6 Internal waste/scrap cost as a percent of dollar sales was %* 
2.7 Returns and warranty or adjustment costs as a percent of dollar sales was %. 
2.8 Rework as a percent of dollars sales was %. 
丨 . . . • 
2 9 Training and development expenditures as a percent of dollar sales was %. 
• • 
Similar to quality, FINANCIAL PERFORMANCE can be measured in a number of ways. At my 
company,. . , 
2 .10 Last year's net profit as a percent of dollar sales was _ _ % • 
, .. 
2 . H Last year's return on assets, i.e., net profit divided by assets, was 
， 2 .12 The past three ; years' average return on assets, i .e., net profit divided by assets was 
%. -
2.13 The past three years' average percent sales growth (decline) was %. 
P A R T T H R E E . QUALITY IMPROVEMENT TECHNIQUES 
3.1 Would you say that your company has a formal approach to quality improvement? If yes, 
please 
e.yplain. : — ‘ . 
3.2 if your company has a formal approach to quality improvement, for how many years has it 
existed? 
3.3 Does your company currently have a separate quality 
department? 
3.4 How many staffs are currently employed in the quality 
department? 
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Strongly; Neither Agree Strongly 
Disagree Nor Disagree Agree 
QUALITY IMPROVEMENT at this company 
is best described as» •. 
3.5 Applying no formal approach...,. 1 2 3 4 5 6 
• ； • 
3.6 Applying statistical process „ 二 ^ … . … , . - •…1 2 3 4 5 6 7 
3.7 Each employee's responsibility; 6 ? 
behavioral in nature. “,“. 1 2 3 4 
3.8 Management's involvement and .,.,、 1 o 'X 4 5 o / 
responsibilty."’••.““•》*".••"“.,"*••“• I 力 J 
3.9 Identifying and resolving improvement ^ 6 7 
projects.. ……".,”•. 1 2. 3 
3.10 Crisis based; attention and improvement ? 
primarily after a failure.………"……… 1
 2 3 4 》 
3.11 Reward focused; pay for quality 4 5 6 7 
performance. } ^ 3 〜 
3.12 Applying quality control'circles... Yes / No 
3.13 Applying quality control 7 tools.,,. Yes / No 
3.14 Applying Taguchi Method."”” Yes / No 
3.15 Applying 5S"…•”“,•““•.”"•”"“.• Yes / No 
3.16 Applying fool-proof (poke yoke).,..... Yes / No 
3.17 Applying quality function deployment. •. Yes / No 
The company is fainiliar with the “ 
following scholars/consultants in 
quality management. 
3.18 Edward Deming Yes / No 
3.19 JosephJuran.”““•“•."“.“•".•.••"• Yes / No 
3.20 Philip Crosby.…………… Yes / No 
3.21 KaoruIshikawa. Yes I No 
“ ..• f.. , . , .. : • , ., . V '':'、 . .  ' L .. • •.,, . .-'： .. “ ., ....‘：. . .'“‘ , ...: ‘ 、 
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QUALITY IMPROVEMENT - ISO 9000 
3.22 Is your company certified as a ISO 9000 
producer? Yes / No 
3.23 If your answer to question 3.22 is *Yes', please check the certificate received and state the year 
being certified. 
()ISO 9001 - received in 
() ISO 9002 - received in 
()ISO 9003 - received in 
3.24 If your answer to question 3.22 is 丨No丨，is your company interested in applying for ISO 9000? 
Please check the correct answer. 
Interested.in: ISO 9001— ISO 9002一 ISO 9003— Not interested 
3.25 When does your company apply for ISO 9000? 
Within 1 year 一 Within 3 years 一 Others, please specify 
Not decided yet ； 
3.26 Have you planned to use your own staff or to hire consultant to plan and implement ISO 9000? 
Own staff only 一 Consultant only _ 
Own staff and consultant 一 Others, please specify 
Strongly Neither Agree Strongly 
, Disagree Nor Disagree Agree 
Quality products and services depend 
upon the degree to which a company 
(1) understands and specifies customer 
requirements (design) and (2) produces 
and services these requirements 
(conformance). AT MY COMPANY.. 
3.27 Customers' opinions and views regarding 
their needs are actively sought through 
direct contact; sales calls, focus groups, 广 
f r i 2 3 4 5 6 7 
and so forth•….. …“•••••.. ••”•’...•..
 1
 \ 
3.28 There are a number of inspectors 
who try to assure we conform to — ^ 7 
specifications …•…..•.“•••,...”，’..••“*” 1 2 
3.29 Quality practice reflects an emphasis 
,.‘ i 2 3 4 5 6 7 upon design 上 厶 
3.30 Quality practice reflects an emphasis 
upon conformance 1 2 :」 4 5 
3.31 Quality education and training programs 
address the knowledge and skills employees 
need to meet the quality objective 
associated with their responsibilities.... 1 2 3 4 5 6 1 
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PART FOUR. PRODUCTIVITY IMPROVEMENT TECHNIQUES 
Productivity refers to the ratio of outputs over inputs. Productivity is improved by increasing sales 
(outputs), decreasing costs (inputs) or both. Productivity improvement is often used to mean reducing costs 
to provide the same or more sales. , 
4.1 Would you say that your company has a formal approach to productivity improvement? Explain 
Strongly Neither Agree Strongly 
Disagree Nor Disagree Agree 
Productivity can be improved by introducing 
behavioral, engineering, and accounting 
practices. At my company PRODUCTIVITY IS 
IMPROVED BY.“ 
4.2 Traditional industrial engineering 
applications: process flow analysis, 
work measurement, standards, layouts, 
and so forth.……….……..”•.……•……1 2 3 4 5 6 7 
‘ S 6 7 
4.3 Effective inventory planning and controls 1 2 3 4 5 
4.4 Improving quality... 1
 2
 3 4 5 6 
4.5 Stressing employee biographical data in 
employee selection; work history, education 
references, and so forth 1 2 3 4 5 
4.6 Decentralizing; placing responsibility, 
authority, and decision-making at lower 
levels in the organization..,....*....
 1 2 3 4
 5 
4.7 Providing objective feedback to employees 
on performance; providing quantities, 
quality, and achievements against goals 
and directions received...,,.. i  L D ^ 
4.8 Applying CIM."“."".""”"••…….•…
 Y e s
 I
 N o 
4.9 Applying MRP""•……“".•”.•"•.““ Yes / No 
4.10 Applying MRP II............................ Yes / No 
4.11 Applying JIT..,v.....................•…•”. Yes / No 
4.12 Applying competitive 
benchmarking. Yes / No 
4.13 Applying self-directed work teams....... Yes / No 
4.14 Applying theory of constraints………… Yes / No 
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. : . . - 、 . " . . . . “ , , . . 「 . ， 
• • 、 
Strongly Neither Agree Strongly 
Disagree Nor Disagree Agree 
4.15 Base on my company's surveys, Employees 
AT MY COMPANY ARE SATISFIED WITH THE ? 
COMPANY …….……•""•"•"”"“ 1 2
 3 4 b 
-END -
'V :.…...... .... _ ： ', . . . . .. .. ‘， ’ ； . ,.. .•,、力.. ...:.......——.，'.’•.... ；','., ： : / ： • . . 、.”....'.-
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